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Abstract

Background The World Health Organization Disability Assessment Schedule (WHODAS 2.0) is a generic question-
naire that captures health and disability-related functioning information corresponding to six major life domains:
Cognition, Mobility, Self-care, Getting along, Life activities, and Participation. The WHODAS 2.0 is used in a wide range of
international clinical and research settings. A psychometric evaluation of WHODAS 2.0, Swedish version, in the general
population is lacking, together with national reference data to enable interpretation and comparison. This study aims
to evaluate the psychometric properties of the Swedish 36-item version of WHODAS 2.0 and describe the prevalence
of disability in a Swedish general population.

Methods A cross-sectional survey was performed. Internal consistency reliability was assessed with Cronbach's
alpha. The construct validity was evaluated with item-total correlation, Pearson’s correlation between the WHODAS
2.0 domains and the RAND-36 subscales, analysis of known groups by one-way ANOVA, and analysis of the factor
structure by confirmatory factor analysis.

Results Three thousand four hundred and eighty two adults aged 19-103 years (response rate 43%) participated.
Significantly higher degrees of disability were reported by the oldest age group (> 80 years), adults with a low level of
education, and those on sick leave. Cronbach’s alpha was from 0.84 to 0.95 for the domain scores and 0.97 for the total
score. The item-scale convergent validity was satisfactory, and the item-scale discriminant validity was acceptable
except for the item about sexual activity. The data partially supported the factor structure, with borderline fit indices.

Conclusion The psychometric properties of the self-administered Swedish 36-item version of the WHODAS 2.0 are
comparable to those of other language versions of the instrument. Data of the prevalence of disability in Swedish
general population enables normative comparisons of WHODAS 2.0 scores of individuals and groups within clinical
practice. The instrument has certain limitations that could be improved on in a future revision. The test-retest reli-
ability and responsiveness of the Swedish version of WHODAS 2.0 for different somatic patient populations remain to
be evaluated.

Keywords Disability evaluation, Health surveys, Patient-reported outcome measures, RAND-36, Reference values,
Validity and reliability
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is contrary to the expectations of, for example, health
care professionals; they may also report a good or excel-
lent quality of life despite limitations in their function-
ing [2]. Through the use of patient-reported outcome
measures, systematic knowledge regarding patients’ own
perspectives on health or health-related concerns can be
obtained. The systematic use of these measures in clinical
practice has evolved over decades, and a vast number of
different self-report questionnaires have been designed
3, 4].

With the World Health Organization Disability Assess-
ment Schedule (WHODAS) 2.0 [5], information on
self-perceived disability categorized into six functioning
domains, including that of social participation activities,
can be obtained.

WHODAS 2.0 not only addresses the traditional
aspects of a person’s primary activities but also includes
a wider perspective that encompasses cognition, mobil-
ity, self-care, getting along, life activities (household and
work/study) and participation. Participation or social
participation has been highlighted by health policy as a
core concept and an ultimate goal for functioning since
the International Classification of Functioning, Disability
and Health model was published in 2001 [6]. WHODAS
2.0 is based on this classification [7] and its Activity and
Participation component and is considered the leading
disability measure worldwide [8]. It is a generic instru-
ment that can be used to assess disability in adults who
have any disease or injury, regardless whether that dis-
ability is based on somatic, mental or substance-use dis-
orders [5]. Therefore, the instrument is useful in many
different settings [8, 9] and as part of the initial assess-
ment of rehabilitation needs [10]. WHODAS 2.0 has
been cross-culturally developed and translated into more
than 47 languages and dialects [8, 11-14], which enables
international use, comparisons between patient popula-
tions and meta-analyses [5].

In 2013 the Swedish National Board of Health and Wel-
fare initiated the task of producing a suitable translation
of the questionnaires and the manual, aiming to produce
an official and widely accepted Swedish version of the
WHODAS 2.0. The translation followed the WHODAS
2.0 Translation Package version 1.0 with forward trans-
lation, back translation, and linguistic evaluation in an
iterative process. For the forward translation, a group
consisting of an expert panel including health profession-
als (two occupational therapists and one psychiatrist), an
expert on ICF terminology, and the head of a unit at the
Swedish National Board of Health and Welfare partici-
pated. An independent translator blinded to the original
English version performed the back translation which
confirmed the equivalence between the Swedish trans-
lation and the original version. The final version of the
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Swedish WHODAS 2.0 is approved by the WHO and is,
since 2015, available at the Swedish National Board of
Health and Welfare [15].

Although WHODAS 2.0 has undergone several psy-
chometric evaluations, it is necessary to perform further
evaluations when a new language version has been devel-
oped [16]. The Swedish 36-item version of WHODAS 2.0
has been psychometrically evaluated in mixed psychiat-
ric populations [17-19]. However, no studies have been
conducted to determine the extent to which the Swedish
36-item version is valid for the wide range of its intended
users in Sweden, and reference data from the Swedish
general population are not available. Such data should
be used as a reference when determining the extent of
rehabilitation needs in patients. Furthermore, to improve
clinical utility, reference data should describe the current
natural occurrence of, e.g., disability, in the community
[16, 20]. General population data for the 36-item version
of WHODAS 2.0 have been reported for Taiwan [21, 22]
and middle-aged and elderly individuals in Spain [23];
however, norm values applicable to the Swedish national
setting do not exist. There is a lack of knowledge regard-
ing the degree of disability in adults of different ages in
the general Swedish population as measured by WHO-
DAS 2.0. Therefore, the aim of this study was to evalu-
ate the psychometric properties of the Swedish 36-item
version of WHODAS 2.0 and describe the prevalence of
disability in a Swedish general population.

Methods

We used a population-based survey design. The data col-
lection was part of a larger study presented earlier [24].
The study was granted ethical approval by the Regional
Ethical Review Board of Uppsala (reference number
2015/071). All procedures were in accordance with the
ethical standards of the regional research committee
and with the Declaration of Helsinki 1964 and its later
amendments. Informed consent was obtained from all
individual participants included in the study.

Participants and procedure

A random sample of 8140 adults from a general popula-
tion in a central region of Sweden, stratified according to
sex and age, were invited to participate. The sample size
estimation was based on 80% power (a=0.05) to detect
a difference between groups by 10 scale points for WHO-
DAS 2.0 and the RAND-36 Measure of Health-Related
Quality of Life (RAND-36) [24].

A study-specific questionnaire containing demographic
questions, the WHODAS 2.0 and the RAND-36, was
used in the survey. Together with an informational let-
ter and a prepaid envelope, the questionnaires were sent
by regular mail in two separate mailings during 2015
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and 2016. The invitations to participate were followed
by a thank-you and reminder card two weeks later. A
reminder letter and a prepaid envelope were sent to those
who did not return the questionnaires after five weeks.

Instruments

WHODAS 2.0 is a generic questionnaire that captures
health and disability-related functioning information
corresponding to six major life domains: Cognition (6
items), Mobility (5 items), Self-care (4 items), Getting
along (5 items), Life activities (which is divided into two
domains concerning household (4 items) and work/
study (4 items), and Participation (8 items) [5]. All the
questions relate to a respondent’s average experienced
difficulties over the last 30 days and are answered on a
five-point response scale with the following options:
none, mild, moderate, severe, and extreme/cannot do.
The WHODAS 2.0 is available as a 36-item (32 items
are answered by those not working or studying) or a
12-item version and as a hybrid version of 12+ 24 items
[5]. It can be administered through self-reporting, inter-
views, or proxy. For this study, the 36-item Swedish self-
administered version was used [15]. The scores were
calculated according to the complex scoring model [5]
and converted to scores ranging from 0 (no difficulties/
best possible functioning) to 100 (extreme difficulties/
worst possible functioning); i.e., lower scores are positive.
Missing items were addressed according to the manual
[5]; i.e., two items were allowed to be unanswered when
calculating the total score, but only one missing item was
allowed when calculating each specific domain score.
The missing item values were imputed using the mean
score of the nonmissing items within the corresponding
domain for each respondent. To compute a total score,
domain scores for all the domains except the work/study
portion of the Life activities domain were required. The
responses to a 32-item version of WHODAS 2.0 for those
not working or studying are considered comparable to
the full 36-item version.

The RAND-36 includes the same items as the Medical
Outcomes Study 36-item Short-Form health survey [25,
26] and is previously used for validation of new versions
of WHODAS 2.0 [8]. In this study, the Swedish RAND-
36 [27] was used to assess convergent and discriminant
validity. The instrument comprises eight multi-item
scales: Physical functioning (10 items), Role-function-
ing/physical (4 items), Pain (2 items), General health (5
items), Energy/fatigue (4 items), Social functioning (2
items), Role-functioning/emotional (3 items), and Emo-
tional well-being (5 items). The scores were summed
and converted into scales ranging from 0 (worst pos-
sible health) to 100 (best possible health). If at least half
of the items in a scale were answered, a scale score was
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calculated. The missing items were imputed by using a
person-specific mean value based on the non-missing
items of each scale [26].

Statistical analysis

The scale properties of WHODAS 2.0 were assessed by
calculating floor/ceiling effects, missing data per item,
domain and total scores. The items were considered fea-
sible if the proportion of missing items was below 10%
[28]. The floor/ceiling effects were considered if more
than 15% of the respondents obtained the lowest or high-
est possible domain or total score [29]. Internal consist-
ency reliability was calculated using Cronbach’s alpha.
An alpha value of 0.7 or higher is considered acceptable
for group comparison, while an alpha coefficient of >0.9
is recommended for individual assessment [16].

Construct validity was investigated by testing item con-
vergent validity, i.e., the degree to which items within
each domain were correlated (corrected for overlap). An
item-scale correlation of at least 0.40 is considered ade-
quate for item convergent validity [16]. For item discri-
minant validity, the items within a domain are expected
to be more highly correlated with their own domain than
with other domains. The convergent and discriminant
validity of the WHODAS 2.0 domains were further exam-
ined through a correlation analysis of the RAND-36 sub-
scales. To facilitate comparison with other WHODAS 2.0
validation studies, Pearson s correlation coefficients were
computed. Predefined hypotheses regarding the associa-
tions between all the WHODAS 2.0 domains and all the
RAND-36 subscales were formulated by the first author
based on the content of the items within each domain or
subscale and discussed with the coauthors until consen-
sus was achieved. A low correlation was defined as r<0.3,
a medium correlation as r=0.3-0.6, and a high correla-
tion as r>0.6 [30].

The known-group validity was estimated by testing the
significant differences between the age groups (20-29,
30-39, 4049, 50-59, 60—69, 70-79, and 80+ years), lev-
els of education, and main occupations with a one-way
analysis of variance (ANOVA), followed by Tukey’s hon-
estly significant post hoc test. The participants turning
20 years old within the year were categorized into the
Age Group 20-29. The effect size (ES) of the significant
differences between the subgroups was further ana-
lyzed with Cohen’s d [31], where positive ES represents
increased disability. Due to the group size differences,
the ES was determined by dividing the mean differ-
ences between the groups by an adjusted pooled stand-
ard deviation that was weighted for the sample size. A
small difference was defined as d=0.20-0.49, a moder-
ate difference as d=0.50-0.79, and a large difference as
d> 0.8 [32]. We hypothesized that the participants in the
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older age groups, those with a mandatory education and
those on long-term sick leave or receiving old age pen-
sions would report a higher degree of disability. The dif-
ferences between females and males were analyzed with
the Mann—Whitney U test.

The construct validity of the 32-item version of WHO-
DAS 2.0 was finally analyzed through confirmatory fac-
tor analysis (CFA). Factor loadings > 0.4 were considered
adequate [33]. Acceptable model fit was defined as a
comparative fit index (CFI) value close to or higher than
0.95, a Tucker Lewis index (TLI) of 0.95, a root mean
square error of approximation (RMSEA) of 0.08 or lower,
and a standardized root mean square residual (SRMR) of
0.08 or lower [30]. To enable comparisons with previous
studies, this analysis was performed without the work/
study items of the Life activities domain.

Disability percentiles were calculated for the total sam-
ple and for all age groups.

IBM SPSS statistics for Windows Version 22 and for
CFA SAS 9.4 were used for statistical analysis.

Results

The study had a response rate close to 43%, and 3482
adults aged 19-103 years from the general population in
the region participated (Table 1). Nearly 55% of the par-
ticipants were females.

The missing items were below the critical rate of 10%,
except for the items within the Life activities: work/study
domain (30.0-30.9%), as individuals not working or
studying were instructed to skip these items. The miss-
ing items pertaining to the Participation domain and
the Getting along domain item (D4.5) concerning sexual
activities were close to the critical rate, ranging from 8.4
to 9.5% for Participation and 8.6% for item D4.5. This
resulted in a missing domain score of 11% for the Partici-
pation domain (Table 2). The rate of missing responses
for the other items ranged from 5.1 to 6.1%. Clear floor
effects were noted; however, no ceiling effects were
observed (Table 2).

The internal consistency reliability was acceptable for
all the domains. The Cronbach’s alpha coefficients ranged
from 0.84 to 0.96 for the domains, while a value of 0.97
was noted for the total score (Table 2). All but two of
the domains, i.e., Self-care and Getting along, had alpha
values acceptable for individual comparisons. The Cron-
bach’s alpha became weaker if any item was deleted, indi-
cating that all the items within the domains are important
to assess disability.

Convergent and discriminant validity
The item-scale convergent validity was satisfactory
for all the items (r>0.4). The item-scale discriminant
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Table 1 Demographic characteristics of the study participants

Total N (%) 3482 (100)
Sex, n (%)

Female 1906 (54.7)
Male 1576 (45.3)
Age

Mean (SD) 60 (20.2)
Median 57

Range 19-103 years
Age group, n (%)

20-29 402 (11.5)
30-39 499 (14.3)
40-49 412(11.8)
50-59 405 (11.6)
60-69 591 (17.0)
70-79 639 (18.4)
80+ 534(15.3)
Country of birth, n (%)

Sweden 3020 (88.7)
Other Nordic country 111 3.2)
Other European Country 107 (3.1)
Outside of Europe 164 (4.7)
Missing 80(2.3)
Level of education, n (%)

Mandatory 810(23.3)
High school 1114 (32.0)
University/Higher education 1103 (31.7)
Other 363 (104)
Missing 92 (2.6)
Main occupation, n (%)

Employed/Own a company 1593 (45.7)
Student 154 (4.4)
Old age pension 1332 (38.3)
Activity or sickness compensation 100 (2.9)
Unemployed 80 (2.3)
Other 141 (4.0)
Missing 82(24)

SD = standard deviation

validity was satisfactory for all the items except for
the Getting along domain item D4.5 concerning sexual
activities. This item had a similar correlation with the
other domains (r=0.36-0.52) as it had with Getting
along (r =0.43). Hence, it did not fulfill the criterion for
item-scale discriminant validity.

The RAND-36 was used to test the convergent and
discriminant validity on the domain level. The cor-
relations between the WHODAS 2.0 domains and
the RAND-36 subscales were generally as expected
or higher than expected, and 37 of the 56 correlations
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(66%) were correlated consistently with our predefined
hypotheses (Table 3).

Known-groups validity

In line with our expectations, the oldest age group
(80+years) had a significantly higher level of disabil-
ity. A gradually increasing trend in disability among the
participants in the older age groups only appeared for
the Mobility domain. The disability levels of the adults
younger than 80 years were more evenly distributed,
ranging from 11.6 to 14.3 for the mean total scores and
from 4.3 to 18.4 for the mean domain scores (Fig. 1,
Additional file 1: Table S1). In contrast with all the
other age groups (20-29, 30-39, 40-49, 50-59, 60-69,
and 70-79 years), the ESs in the oldest age group (80+)
ranged from moderate to large in terms of the total scores
(p<0.05, ES=0.68-0.91) and small to large in terms
of the domain scores (p<0.05, ES=0.44-1.27) (Fig. 1,
Table 4). A higher degree of disability was reported for
the subgroups with mandatory education and those on
long-term sick leave (Fig. 1, Additional file 2: Table S2,

Table 3 Pearson’s correlations between the WHODAS 2.0 domain
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Additional file 3: Table S3). The differences in total and
domain scores between the subgroups receiving old-age
pensions and students or trainees were not significant,
except for the Mobility domain (p<0.05, ES=0.60) and
the Self-care domain (p<0.05, ES=0.18) (Table 4). No
significant differences were found between men and
women.

Factor structure

The CFA results for the proposed second-order fac-
tor structure with a general disability factor and the six
domains as second-order factors are shown in Fig. 2. The
standardized factor coefficients ranged between 0.51 and
0.95, and all the t values were significant (p <0.0001). The
RMSEA (0.08; 90% CI 0.082-0.084) and SRMR (0.06)
indicated an acceptable fit; however, the CFI (0.89) and
TLI (0.88) demonstrated a borderline model fit.

General population percentiles

In the total sample, the 90th percentile for the WHO-
DAS 2.0 total score was 41.5. In age groups younger than

scores and the RAND-36 scale scores

RAND-36 Cognition Mobility Self-care WHODAS 2.0
Getting along Life activities:  Life activities:  Participation
Household Work/study

Physical functioning —040L —0.77H —051M —042L —057M —051M —0.58M
Role-functioning/physical —042L —061M —042M —041L —0.56 M —0.60 M —065M
Pain —039L —0.58M —041M —037L —0.50M —051M —061M
General health —048M —0.56 M —041M —048M —0.54M —0.54M —067M
Energy/fatigue —049M —044M —035M — 046 M —054M —054M —063M
Social functioning — 056 M —055L —048L —0.56 M —063M —065M —0.76 H
Role-functioning /emotional —049M —038L —035M —047M —0.50 M —0.53M —0.59M
Emotional well-being —0.54M —036L —036L —0.54M —049M —0.54M —063M

The correlations marked in bold are consistent with the predefined hypotheses regarding low (L) r < — 0.3; medium (M) — 0.3 <r< — 0.6; or high (H) r>— 0.6

correlations. All the correlations were significant (p <0.001)

RAND-36 =equal to the Medical Outcomes Study 36-item Short-Form health survey (SF-36). The predefined hypotheses are based on the expectation that some
WHODAS 2.0 domains and RAND-36 subscales are expected to have low, medium or high correlations

0m
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Fig. 1 Normative data of the WHODAS 2.0 in different age, education and occupation. The mean domain and total scores for age groups (20-29,
30-39, 40-49, 50-59, 60-69, 70-79, 80+), level of education (reported as university, high school or mandatory studies) and main occupation
(employed or own a company, students or trainees, old-age pension or long-term sick leave). A one-way analysis of variance (ANOVA), followed by
Tukey’s honestly significant difference post hoc test was performed. *In the pairwise subgroup comparison the age group 80+, mandatory level of
education and main occupation reported as long-term sick leave were significant (p <0.05, 95% Cl)
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Table 4 Effect size of the significant differences between the subgroups

Subgroups for ~ WHODAS 2.0
comparison*

Total score Cognition Mobility Self-care Getting along Life Life Participation
activities: activities:
household  work/study

ES ES ES ES ES ES ES ES

Age group

20-29 80+ 0.75 044 1.23 0.52 048 0.57 0.76 0.60
30-39 0.81 0.53 127 0.63 0.57 0.60 0.79 0.63
40-49 0.91 0.61 1.25 0.64 0.78 0.77 0.90 0.67
50-59 0.68 045 092 0.51 0.65 0.64 0.82 0.50
60-69 0.83 0.64 0.92 0.53 0.67 0.76 0.83 0.65
70-79 0.78 061 0.68 048 0.59 0.66 097 062
Education

High school Mandatory 040 0.27 0.57 036 0.32 0.34 0.29 0.28
University 0.56 047 0.77 048 043 044 037 0.40
Occupation

Employmentor  Student or 043 044 - - 0.39 034 043 0.31
own company trainee

Employmentor  Old age pension  0.52 033 0.80 044 043 042 0.40 043
own a company

Employment or Long-term sick 2.57 193 2.16 1.65 1.67 1.95 2.64 248
ownacompany leave

Student or Long-term sick 1.61 1.09 1.52 0.84 0.92 1.33 1.60 1.86
trainee leave

Student or Old age pension - - 0.60 0.18 - - - -
trainee

Old age pension  Long-term sick 1.46 1.23 0.70 0.61 1.06 1.13 1.76 1.64

leave

ES, Effect size, Cohens d. An effect is considered to be small if d =0.20-0.49, moderate if d=0.50-0.79, and large if d 0.8.”

*The effect sizes were calculated by pairwise comparison of the significant differences between the age group of 80+ and all the other age groups, between
mandatory education and all the other education subgroups and between the occupation subgroups

80 years of age, the 90th percentile were between 34.1
and 42.5, compared to 55.5 in the oldest age group (Addi-
tional file 4: Table S4).

Discussion

To the best of our knowledge this is the first study explor-
ing the psychometric properties of WHODAS 2.0 and
the prevalence of disability in a Swedish general popula-
tion. The Swedish, self-administered, 36-item version of
WHODAS 2.0 demonstrated acceptable scale properties
with certain weaknesses. Its internal consistency reliabil-
ity was overall good, its construct validity was accept-
able, and the expected disability trends in the known
subgroups within the Swedish general population were
observed.

The internal consistency reliability of the total score
and most of the domains was excellent (alpha>0.90),
except for the Getting along and Self-care domains,
which had slightly lower alpha values. Since WHO-
DAS 2.0 is intended for use in clinical practice and for

individual assessment, it is important that these alpha
values are>0.90 [16]. The slightly weaker reliability
values for Getting along and Self-care are not unique to
our study [8, 9, 12]. The internal consistency reliabil-
ity of WHODAS 2.0 for somatic rehabilitation patients
in Norway showed similar results, as the lowest alpha
values in the cited study were found for Getting along
and Self-care [12]. The Self-care domain inquires about
functioning in basic activities of daily living, activities
previously shown to be affected in cases of more severe
disability [34]. A literature review discusses whether the
lower reliability for the Self-care domain can be caused
by large floor effects [8]. Floor effects for WHODAS 2.0
have been noted in several studies [8, 12, 35]. The floor
effects observed in our study (74.5%) are not surpris-
ing, as a large proportion of the general population is
expected to have few or no health concerns. However,
in clinical populations, the domain score for Self-care
is probably of substantial interest to rehabilitation cli-
nicians. As such, it is important that this measure be
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D1 Cognition
0.82

D2 Mobility
0.85

D3 - Self-care
0.79

D4 - Getting along
0.80

DS - Life activities:
household
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Fig. 2 Confirmatory factor analysis. The factor structure of WHODAS 2.0 according to the confirmatory factor analysis with one general disability
factor and the six domains as second-order factors. The model fit: Chi-Square (458, N=3100) = 10,244.5, p <0.0001; RMSEA = 0.08; 90% CI 0.082—
0.084; SRMR=0.06; CFI=0.89; and TLI=0.88. The first level consisted of a general disability factor and the second level consisted of the six domains
of the instrument. The four items corresponding to the Life activities: work/study domain are excluded, hence WHODAS 2.0 with 32-items is used for

the confirmatory factor analysis
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reliable. This question must be considered in a future
revision of the WHODAS.

The data partially supported the factor structure of
WHODAS 2.0 with one general disability factor and the
six domains as second-order factors, which is a common
finding in validation studies on the different language
versions of WHODAS 2.0 [8, 12, 35-37]. The factor
structure of the Swedish version of WHODAS 2.0 in a
mixed psychiatric population [17] pointed in the same
direction, with borderline fit. These findings indicate a
degree of model misfit with partial conceptual overlap
between the different domains.

One interesting finding of this study is that the WHO-
DAS 2.0 Participation domain is highly correlated with
all the RAND-36 subscales. Because of its generally high
correlation with the RAND-36, the WHODAS 2.0 Par-
ticipation domain appears to be especially important for
the health-related quality of life of adults in the Swed-
ish general population. The correlations that were not
aligned with our predefined hypothesis generally showed
a higher correlation than had been expected. The moder-
ate to high correlation between the RAND-36 subscales
and the WHODAS 2.0 domains can be explained by the
fact that all the items within these scales and domains
concern health-related difficulties and therefore are not
substantially different from one another.

The high proportion of missing answers to items within
the Participation domain together with the weak item-
scale discriminant validity of the Getting along domain
item D4.5 (concerning sexual activities) is problematic.
Our results indicate that several respondents consid-
ered item D4.5 to be not applicable or found it difficult
to answer. A large proportion of missing answers corre-
sponding to this item have been reported in several other
studies [14, 35, 36, 38] and have been attributed to lack of
sexual activity at the time or to the private nature of this
item. Item D4.5 was added to the Getting along domain
based on suggestions from the field interviews and the
expert opinion survey conducted during the develop-
ment of the instrument [9]. This item is thought to con-
tribute with important information despite the high rate
of missing data [38]. Others have suggested that the item
content should be changed to a more indirect or gen-
eral question about sexuality or intimate relationships
[36]. The Swedish translation was adapted in this way
by asking about being sexually intimate; however, we
still received many missing responses. We consider the
rate of missing information as well as the participants’
responses to item D4.5 in the general Swedish population
to be valuable information about this specific item. We
recommend that future improvements are made and that
additional analyses of item D4.5 be conducted in patient
populations.
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In terms of missing domain scores, the Getting along
[13, 14, 35] and the Participation [14, 35] domains have
been observed to have a higher percentage of missing
scores compared to the other domains. This phenom-
enon was also observed in our study, where the Partici-
pation domain had the highest percentage of missing
scores (11.3). The proportion of missing domain scores
may partly be affected by the strict rules of WHODAS 2.0
regarding how to address missing data, where only one
missing item is allowed in the calculation of the domain
score [5]. Regardless, if certain domains have a higher
level of missing scores, the items within these domains
require special consideration and additional analyses in
future studies.

The result that participants > 80 years old had a higher
level of disability than the younger participants is in
line with an earlier study on the prevalence of disability
in Sweden [39]. In this study, a low level of functional
impairment was reported in adults younger than 80 years
of age, whereas major health changes were observed in
adults aged 80-85. Furthermore, ability in self-care (i.e.,
basic activities of daily life) was observed up to the age
of 90, and good performance in life activities (i.e., instru-
mental activities of daily life) and cognitive status in gen-
eral was observed until the age of 84 [39]. The same trend
with increased level of disability has been observed with
the 36-item WHODAS 2.0 in the general population in
Spain for individuals aged 80 years [23].

The world norm data presented as general population
percentiles included in the WHODAS 2.0 manual [5] are
also referred to as a reference for the WHODAS 2.0 score
in the DSM-5 [40]. However, these general population
norm data were based on an earlier version of the instru-
ment and did not include all 36 items. Our study con-
tributes by adding reference data to the current version
of WHODAS 2.0. Furthermore, it adds to the knowledge
gap on self-reported disability in the Swedish general
population and may function as a more suitable and
detailed reference clinically.

The response rate of 43% is a limitation of this study.
In addition, the response rate for younger participants
was even lower (28%). However, a low response rate is
expected, especially among younger adults in the con-
text of population surveys conducted by regular mail.
Notably, the response rate for adults older than 60 years
was satisfactory (61%). If participation in the study
systematically appealed more to certain subgroups of
the general population than others, systematic bias in
the sample selection may have occurred. For example,
females and older adults were represented to a greater
extent in our study. However, a relatively large number
of participants were included in the study. The stratifi-
cation of the random sample according to sex and age
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was comparable to that of the inhabitants of the county
in which this study was conducted; the aim was for the
sample to reflect the national general population as
closely as possible [24]. We therefore consider the com-
position and the number of participants as sufficient to
establish evidence of the validity of the Swedish version
of WHODAS 2.0 for the general population.

Another limitation of our study in terms of psycho-
metric evaluation of the Swedish version of WHODAS
2.0 in the general population is the lack of data on the
test—retest reliability. Further studies are also needed
to evaluate the responsiveness of the Swedish version
of WHODAS 2.0 in different populations and settings.
Besides the available cutoff score for dysfunction in psy-
chiatric patients in Sweden [19], cut-off scores for other
patient populations in Sweden must be investigated to
facilitate clinical use of WHODAS 2.0 in Sweden.

Conclusions

The psychometric properties of the self-administered
Swedish 36-item version of the WHODAS 2.0 are com-
parable to those of other language versions of the instru-
ment. Data of the prevalence of disability in Swedish
general population enables normative comparisons of
WHODAS 2.0 scores of individuals and groups within
clinical practice. However, the instrument has certain
limitations that could be improved on in a future revi-
sion. The test—retest reliability and responsiveness of the
Swedish version of WHODAS 2.0 for different somatic
patient populations remain to be evaluated.
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