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Abstract 
The World Health Organization Disability Assessment Schedule 2.0 

(WHODAS 2.0) is a leading patient-reported outcome measure of 

disability. However, patients' perspective of the WHODAS 2.0 self-

administered Swedish version have not been sufficiently described. 

Similarly, knowledge of its construct validity in the general 

population is missing. This creates a gap because updated norm data 

to use as reference is also missing. The overall aim of this study was to 

establish evidence of the measurement properties of the self-

administered Swedish version of the WHODAS 2.0. 

Both qualitative and quantitative methods were adopted. In Study I, 

interviews with patients (n = 12) with orthopaedic or psychiatric 

conditions were performed and data were analysed by deductive 

content analysis. In Study II, a cross-sectional general population 

survey (n = 3 482) was conducted, and statistical methods based on 

classical test theory were used in the data analysis. 

The results show that the items were well understood, acceptable and 

easy to answer by outpatients, with the exception of six items (Study 

I). The internal consistency reliability was good or excellent and the 

construct validity was overall acceptable, with partial support for the 

factor structure in the general populations (Study II). 

The self-administered Swedish 36-item version of the WHODAS 2.0 is 

comparable to other language versions of the instrument. Some of the 

previous known weaknesses of its construct validity in relation to the 

item content and insufficient instructions were confirmed. The 

evidence of overall good content and construct validity together with 

available norm data supports its use in clinical settings and research. 

Keywords: Cognitive interviewing, Disability evaluations, 

International Classification of Functioning, Disability and health, 

Patient-reported outcome measures 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disability is part of being human. Almost everyone will 
temporarily or permanently experience disability at some 

point in their life. 

(WHO, 2023) 



Measurement properties of the Swedish self-administered version of the 
World Health Organization Disability Assessment Schedule 2.0 5 

 

Table of Contents 

List of papers .................................................................................... 7 

Abbreviations .................................................................................... 8 

Introduction ...................................................................................... 9 

Background ..................................................................................... 10 

Defining disability ................................................................................... 10 

Health theories ....................................................................................... 10 

Disability ................................................................................................ 12 

Patient-Reported Outcome Measures....................................................... 13 

Measurement properties ......................................................................... 14 

WHODAS 2.0 .......................................................................................... 16 

Rationale ......................................................................................... 19 

Aim ................................................................................................. 21 

Methods .......................................................................................... 22 

Design .................................................................................................... 22 

Study population .................................................................................... 23 

Outpatients ............................................................................................ 23 

General population.................................................................................. 24 

Data collection and procedures ............................................................... 25 

Cognitive interviews with outpatients ...................................................... 25 

General population survey ....................................................................... 26 

Instruments ............................................................................................ 27 

WHODAS 2.0 .......................................................................................... 27 

RAND-36 ................................................................................................ 28 

Analysis ................................................................................................. 28 

Qualitative content analysis .................................................................... 28 

Statistical analysis .................................................................................. 29 

Ethical consideration ....................................................................... 32 

Results ............................................................................................ 34 



 

6 Paulina Norén 
 

Content validity ...................................................................................... 34 

Limited comprehension of items and domains........................................... 34 

Difficulties responding ............................................................................ 35 

Internal consistency reliability ................................................................. 40 

Construct validity ................................................................................... 40 

Structural validity ................................................................................... 40 

Hypothesis testing .................................................................................. 40 

Measurement characteristics ................................................................... 41 

Norm data .............................................................................................. 42 

Discussion ...................................................................................... 45 

Discussion of the results ......................................................................... 46 

Methodological considerations ................................................................ 49 

Future perspectives ................................................................................ 53 

Conclusions .................................................................................... 55 

Sammanfattning på svenska (Summary in Swedish) .......................... 56 

Acknowledgements ......................................................................... 58 

REFERENCES .................................................................................. 60 

Appendix 1 ...................................................................................... 70 

Appendix 2 ...................................................................................... 73 

 



Measurement properties of the Swedish self-administered version of the 
World Health Organization Disability Assessment Schedule 2.0 7 

 

List of papers 
This thesis is based on the following studies, referred to in the text by 
their Roman numerals. 

I. Norén, Paulina, Svanborg, Cecilia, Hermansson, Liselotte, 
2023. “The Swedish self-administered version of WHODAS 2.0 
– Content validity among patients with physical or mental 
health problems”. (manuscript) 

II. Norén, Paulina, Karlsson, Jan, Ohlsson-Nevo, Emma, Möller, 
Margareta, Hermansson, Liselotte, 2023. “Psychometric 
evaluation of the WHODAS 2.0 and prevalence of disability in 
a Swedish general population”. Journal of patient-reported 
outcomes. 7: 36, 1-11. 

Reprints were made with permission from the respective publishers. 



 

8 Paulina Norén 
 

Abbreviations 
ADL – Activities of Daily Living 
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Introduction 
The International Classification of Functioning, Disability and 
Health (ICF) is a common clinical understanding of functioning and 
disability. In Sweden and internationally, the ICF is a shared 
theoretical framework for teams and professions within health care 
and rehabilitation. The World Health Organization Disability 
Assessment Schedule (WHODAS 2.0) was developed based on the 
ICF with the intention of measuring perceived difficulties in activity 
and participation in agreement with the ICF theoretical model. 
Furthermore, the WHODAS 2.0 is a generic instrument that has the 
potential to measure the common overall goal within rehabilitation, 
that is, to prevent, reduce or remove disability in everyday life. It is a 
promising measure in the evaluation of evidence for rehabilitation 
interventions. There is limited evidence for many rehabilitation 
interventions despite increased research using a diversity of outcome 
measures. Because rehabilitation is not bound to certain structured 
programmes or interventions and does not target one health 
condition at the time, this places specific demands on the evaluation 
methods used. In addition to examining specific outcomes, the 
methods need to be generic enough to suit the diversity of patients 
while focusing on measuring the overall goals of rehabilitation. To 
establish evidence, the methods and outcomes of different studies 
need to be sufficiently comparable to allow their results to be 
analysed together. The WHODAS 2.0 has become the world’s leading 
disability assessment instrument but is not yet commonly used in 
Swedish health care and rehabilitation settings and is clinically 
unknown to many professionals. 

After the Swedish version of the WHODAS 2.0 became available in 
2015, its measurement properties needed to be evaluated in a broad 
population targeting all possible users of the instrument within 
rehabilitation. In the two studies included in this thesis, I evaluated 
the content validity among a variety of outpatients with physical or 
mental conditions using cognitive interviews. Furthermore, I 
evaluated its measurement properties in the general population using 
classical test theory. 
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Background 

Defining disability 
The understanding of disability is built on past and present health 
theories (1). The theoretical framework of the International 
Classification of Functioning, Disability, and Health (ICF) (2) is the 
basis for the way disability is defined and measured within this thesis. 

“Disability is an umbrella term for impairments, activity 
limitations and participation restrictions. It denotes the 
negative aspects of the interaction between a person’s health 
condition(s) and that individual’s contextual factors 
(environmental and personal factors)” (2, Annex I, p. 190) 

Furthermore, the ICF defines impairments as “problems in body 
function or structure such as significant deviation or loss”, activity 
limitations are defined as “difficulties an individual may have in 
executing activities”, and participation restrictions are “problems an 
individual may experience in involvement in life situations” (2, p. 
190). 

Health theories 
Natural science and its early health theories were rooted in Descartes’ 
(1596-1650) ideas of reductionism, linearity, hierarchy, and dualism 
(3, 4). In the 18th century, during the Enlightenment era when 
traditional natural science began to dominate medicine, the medical 
model or biomedical model of health was developed. In this model, 
health was determined and measured by the absence or presence of 
disease and was understood as a medical problem of the person 
directly caused by disease, trauma or other physical or physiological 
deviations from the norm. An individual with health problems was 
believed to require treatment by professionals because health was 
considered to be entirely a medical issue (4). 

As a reaction to the traditional medical model, the social model of 
health was developed and named in the 1980s by a British sociologist 
(5). This model strongly advocated the disability rights movement 
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and focused on examining the social, cultural, political, and 
environmental influences on health. From this perspective, disability 
is not considered an attribute of an individual but rather a complex 
collection of conditions, many of which are created by society. This is 
because both social and environmental barriers may exist for people 
who experience disability. Therefore, appropriate laws, programmes, 
and services that support inclusion and equal rights are needed so that 
all persons can participate (6). 

Another understanding beyond the perspective of the medical model 
is the biopsychosocial model of health by the physiatrist George 
Engel in 1977 (7). This model describes how many different factors 
are recognized as affecting health, including biological, psychological, 
and social factors. The biopsychosocial view on functioning, disability 
and health was adopted and further developed into the International 
Classification of Functioning, Disability and Health (ICF) (2), which 
is currently a common international standard for the description of 
human functioning (8). The theoretical foundation of the ICF 
prevails and is implemented within rehabilitation medicine (9, 10). 
To understand the theoretical assumptions of the ICF, it is necessary 
to understand the dynamic interdependence between the 
components and how they interact and influence each other in both 
directions (see Figure 1) (2). The ICF states that body function and 
structure, environment, and personal factors influence the capacity 
and performance of activities and participation in both directions (2, 
11). 
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Figure 1. Interactions of the ICF components from the World Health 
Organization (WHO 2001, Fig. 1, p. 26). 

Disability is complex and multifactorial, and it is currently viewed as 
a continuous phenomenon. Therefore, it is considered possible to 
measure changes in disability over time and across individuals and 
populations (12). 

Disability 
More than one billion people are estimated to live with disability, 
which is approximately 15% of the world’s population. Furthermore, 
the risk of disability increases with age (13). According to the WHO 
report on global and national ageing and disability (14), by 2050, one 
in five people will be 60 years or older, including 2 billion people 
worldwide, because of a greater proportion of elderly individuals. 
Globally, the prevalence of years lived with disability (YLDs) 
increased by 63% from 1990 to 2019 (15). These ageing populations 
are expected to present a challenge, although disability is postponed 
until older ages in some countries (16). 
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Disability may appear in different life areas, such as self-care and 
productive and social activities, including work, school and leisure 
activities (2). The prevalence of disability in the Swedish population 
has traditionally been measured by functioning in activities of daily 
living (ADL). ADL is divided into personal activities of daily living 
(P-ADL), including feeding, dressing, bathing/showering, toileting, 
and transferring from bed and chair, which are often assessed. 
Instrumental activities of daily living (I-ADL) that cover cooking, 
doing laundry, housekeeping, management of finances, shopping, 
telephone use and using transportation are sometimes also included 
(16). In the population, disability in I-ADL was shown to be 
postponed until the age of 85 and the increase in P-ADL disability 
was seen even later in life, at the age of 90 in the central area of 
Stockholm (Kungsholmen) (17). In Sweden, disability in the oldest 
old (≥ 85 years) has declined between 1992 and 2011 (18, 19), and 
more years are lived without severe disability in the population. 
However, there are heterogeneities in health and functioning within 
the general population that have been related to social class 
inequalities (20). Geographically, the socioeconomic disadvantages in 
the population are clustered in urban centres and rural territories in 
mid-south Sweden (21). To examine the prevalence of disability in the 
national general population, the socioeconomic diversity within the 
population must be represented. 

Patient-Reported Outcome Measures 
Patient-reported outcome measures (PROMs) are used to obtain 
systematic knowledge about the patient’s own perspective on health- 
or health care-related concerns. Development towards the systematic 
use of PROMs in clinical practice has been ongoing over three 
decades with the development of hundreds of different self-report 
questionnaires (22). The use of PROMs can play an important part in 
person-centred care because information from a person’s own 
perspective can be systematically obtained (23). 

The World Health Organization Disability Assessment Schedule 2.0 
(WHODAS 2.0) (24) and the World Bank Model Disability Survey 
(MDS) (25) are the two generic disability measures promoted by the 



 

14 Paulina Norén 
 

WHO (26, 27). Currently, the WHODAS 2.0 is the most globally 
distributed, generally well-evaluated, and clinically used instrument 
(28, 29). However, there is a lack of WHODAS 2.0 disability data 
from the Swedish general population. 

Measurement properties 
For PROMs to be clinically useful, evidence of basic measurement 
properties should be obtained (30, 31). Based on the COSMIN Delphi 
study conducted in 2006-2007, international consensus was reached 
on the terminology and definitions of measurement properties (31, 
32), as presented in Table 1. Evaluation of content validity is 
considered the primary basic property. The second important 
property is the evaluation of construct validity, and the third is the 
evaluation of other aspects of measurement properties, such as 
reliability and responsiveness (31). 



Measurement properties of the Swedish self-administered version of the 
World Health Organization Disability Assessment Schedule 2.0 15 

 

Table 1. Definitions of measurement properties according to the consensus-based 
standards for the selection of health measurement instruments, COSMIN study 
(32). 

“Validity – The degree to which the instrument measures the construct(s) it purports to 
measure” 

“Reliability – The degree to which the measurement is free from measurement error” 

 

“Responsiveness – The ability of the instrument to detect change over time in the construct 
to be measured” 

* In the context of the CTT, “true” is the average score that would be obtained if the 
scale were given an infinite number of times. It refers to the consistency of the 
score, not its accuracy (33). 
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In the evaluation of measurement properties, statistical methods of 
classical test theory (CTT) or item-response theory (IRT), also called 
modern test theory, are used. The founder of CTT, Charles Spearman 
(1863-1945), introduced the Spearman’s rank correlation coefficient 
method to evaluate the validity and reliability of outcome measures. 
Test statistics with well-known desired statistical properties have been 
developed (34). In CTT, the assumption is that the item response 
reflects the level of the concept being measured (33). It is measured 
by a linear relationship and by assuming that the observed score is the 
true score plus the measurement error. The true score and the error 
between parallel tests are considered to be uncorrelated. Furthermore, 
the random error of the subject is assumed to be zero (33). 

When content validity is established and when evaluating the cross-
cultural validity of translated instruments (32), qualitative approaches 
are needed (30, 32, 35, 36). Qualitative research provides another 
dimension of the evaluation of target users’ understanding of the 
instrument (32, 37, 38). Theories from cognitive science (35, 39, 40) 
have influenced the methods used to systematically evaluate the 
question-and-answer process for survey questions through cognitive 
interviewing methods. Tourangeau’s four steps (39), which are (1) 
comprehension, (2) retrieval of information, (3) judgement or 
estimation, and (4) selection of response to the question, are a 
common description of the cognitive requirements of respondents to 
answer a survey questionnaire. 

WHODAS 2.0 
The WHODAS 2.0 is a generic disability assessment instrument 
intended to be used in population surveys and registers across 
countries as an outcome measure in clinical practice and clinical trials 
(24). It is meant to be applicable for any disease or injury irrespective 
of its basis in somatic, mental, or substance-use disorders and for 
general populations. 

The WHODAS 2.0 shares a conceptual foundation with the ICF (41), 
and as part of its development, items from existing measures were 
initially reviewed and pooled to the ICF framework (29). This was 
followed by a cross-cultural study of 19 countries (30) where field 
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tests were performed across countries in two waves. The first field 
testing included cognitive interviews of 96 items, and the second 
included reliability checking of 36 items. In the field testing, equal 
proportions of male and female adults and four subgroups (general 
population, physical disorders, mental or emotional disorders and 
problems with alcohol or drug use disorder) were included in each 
site (29). Furthermore, as part of the cross-cultural development of 
the WHODAS 2.0, initial psychometric evaluations were made in 
different populations and settings using statistical procedures from 
CTT and IRT (29). 

The WHODAS 2.0 consists of 36-item and 12-item versions and a 
12+24-item version (24). The items are related to the ICF component 
of activities and participation and capture functioning in six major 
life domains: understanding and communicating; getting around; 
self-care; getting along with people; life activities; and participation. 
In the 36-item version (Appendix 1), the understanding and 
communicating domain includes concentrating, remembering, 
problem solving, learning and communication. The getting around 
domain encompasses standing, moving around inside the home, 
getting out of the home and walking a long distance. The self-care 
domain encompasses hygiene, dressing, eating and staying alone. 
Getting along with people involves comprehending social abilities 
and relations to other people, where “people” refers to others with 
whom the respondent is intimate or knows well (e.g., spouse or 
partner, family members or close friends) or those whom the 
respondent does not know at all (e.g., strangers). The life activities 
domain refers to day-to-day activities of household responsibilities as 
well as separate work and school activities. Finally, the domain of 
participation assesses social dimensions such as community activities, 
barriers and hindrances in the environment around the respondent 
and problems with other issues, such as maintaining personal dignity. 
The focus of these questions is on problems encountered because of 
the society in which the respondents live rather than because of their 
own difficulties. 

The average domain and general disability scores were found to be 
reliable, easy to use, and clinically useful to clinicians in the DSM-5 
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field trials (42). As available reference values, percentiles are presented 
for populations with physical problems, populations with mental or 
emotional problems, and populations with alcohol and drug use 
problems based on data from 21 countries (24). However, these data 
cover only 19 out of the current 36 items of the full-item version of 
the WHODAS 2.0 (43). Only Taiwan has published additional 
national general population data from the WHODAS 2.0, which is 
available for updated national comparisons (44, 45). 

There is extended evidence of the measurement properties of different 
language versions of the WHODAS 2.0 (28), and psychometric 
evaluations in different settings are continuously being performed 
(29, 46-53). The Swedish version of the WHODAS 2.0 (54), which has 
been available since 2015, was translated according to the WHODAS 
2.0 Translation Package version 1.0. In addition to the forward- and 
back-translation method, a cross-cultural evaluation with cognitive 
interviews was performed to enhance the forward translation through 
feedback on its accuracy and to examine the need for cultural 
adaptations to the final Swedish version. Eleven general population 
representatives with varying demographic characteristics were 
included in this pretesting of the prefinal Swedish self-administered 
36-item version of the WHODAS 2.0. The pretesting revealed 
difficulties in comprehending two items, the item about sexual 
activities and the item about problems due to barriers or hindrances. 
Cultural adaptation for the item about sexual activities was accepted 
by the WHO and consequently added to the final Swedish version of 
the WHODAS 2.0. The 36-item Swedish version of the WHODAS 2.0 
has been psychometrically evaluated in patients with mental health 
disorders (55-57) but not in the general population or in patients with 
somatic disorders. These studies generally show adequate or good 
measurement properties with satisfying structural validity for the 
total score, support of unidimensionality (55, 57) and concurrent 
validity with other measures of functioning (55, 56) in patients with 
mental or emotional health problems. 
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Rationale 
Functioning is seen as the fundamental goal in health care and in 
rehabilitation (9, 13, 15). It is important to be able to measure 
functional limitations from a person’s own perspective and to capture 
information about perceived limitations. The WHODAS 2.0 is 
described as the leading generic measure in the assessment of 
disability (28). The WHODAS 2.0 has been selected and included in 
the supplementary section (Chapter 26) for functional assessment in 
the International Classification of Diseases, 11th Revision (ICD-11) 
(26) and in the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) (27). An advantage of the 
WHODAS 2.0 is that it assesses difficulties in several life areas, 
including participation in society. Furthermore, it is based on ICF, 
the dominant theoretical framework and the common understanding 
of functioning among different health care professionals, and it is 
focused on the person’s own perspective. Hence, it is an appropriate 
instrument when a structured and general assessment method is 
desired. 

Knowledge of important measurement properties (32) is needed 
before the instrument can be recommended for use in clinical 
practice and research according to its purposes (24). Although other 
language versions of the WHODAS 2.0 have undergone psychometric 
evaluations (28, 29, 48, 49, 51-53, 58-60), an evaluation of the 
measurement properties of the Swedish version in a wide range of 
intendent users is missing. Furthermore, deeper knowledge of the 
understanding and response process of the final Swedish WHODAS 
2.0 version among varying patient respondents is lacking. Knowledge 
of patients’ understanding and responses to the self-administered 
version could contribute to guidance in the selection of an adequate 
administered format for different patients. With adequate qualitative 
research, the content and cross-cultural validity of the Swedish 
version can be examined according to the standard suggested in the 
guidelines for the measurement properties of PROM (32). 
Furthermore, the evaluation of the Swedish version can support 
findings from similar research using other language versions of the 
instrument, and conclusions about the content validity of the original 
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instrument can be drawn that could support decisions about the need 
for future revisions of the original instrument. 

General population data are also urgently needed to allow up-to-date 
normative comparison of the WHODAS 2.0 test scores of patient 
groups and individuals in Sweden. Because there is a higher 
prevalence of disability in older age, knowledge about the prevalence 
of disability in different age groups in the general population is 
needed. Furthermore, the WHODAS 2.0 general population disability 
data provide important information about activity limitations and 
participation restrictions according to the ICF in the nation. The 
WHODAS 2.0 is considered useful to provide information about the 
potential need for rehabilitation in the population (24, 61), and this 
information may indicate rehabilitation resources and actions needed 
within the population. 
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Aim 
The overall aim was to establish evidence of the measurement 
properties of the self-administered Swedish version of the WHODAS 
2.0 as a patient-reported outcome measure. 

This was studied according to the following two specific study aims: 

Study I: To describe the content validity of the self-administered 
version of the WHODAS 2.0 in a variety of Swedish-speaking 
patient representatives through cognitive interviewing. 

Study II: To evaluate the psychometric properties of the Swedish 
36-item version of the WHODAS 2.0 and describe the prevalence 
of disability in a Swedish general population. 

A third aim was to gather normative data on the self-administered 36-
item Swedish WHODAS 2.0. 
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Methods 
Data were gathered during two different data collections. This thesis 
includes both qualitative and quantitative methods. 

Design  
Data were collected in face-to-face interviews (Study I) in 2015 
followed by a population-based survey in Study II with two separate 
mailings during 2015 and 2016, as presented in Table 2. 

Table 2. Overview of study designs and methods 

Study Design Sample Data 

collection 

Main data analysis 

I Qualitative 
descriptive 

Twelve 
outpatients 
(six with 
mental health 
problems and 
six with 
physical 
impairments) 

Face-to-
face 
interviews 

Deductive qualitative 
content analysis 

II Quantitative 
descriptive 

3482 
adults from the 
general 
population 

Cross-
sectional 
survey 

Cronbach’s alpha 
Mann‒Whitney U test 
Pearson’s correlation 
coefficient 
Confirmatory factor 
analysis 
One-way ANOVA test 
Tukey’s HSD post hoc 
test 
Effect size, Cohen’s d 
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Study population 

Outpatients 
In Study I, the patient population was included from two different 
outpatient clinical settings. Patients from a prosthetic-orthotic unit in 
Region Örebro County and from a general psychiatric outpatient 
clinic in Region Stockholm County were invited to participate if they 
met the selection criteria. The criteria were being a Swedish-speaking 
adult and being an outpatient with at least one health condition. To 
ensure that a mixed population was represented in the study, different 
ages, sexes, living conditions, native languages and impairments in 
either body structure or body function (mental or emotional 
functioning) were sought. Four patients declined to participate and 
were not required to state why. The selection procedure continued 
until 6 participants from each outpatient clinic were included. Six 
men and six women participated in Study I. Eleven out of twelve 
participants were native Swedish speakers. Two lived rurally (17%), 
and ten (83%) lived in urban areas. Their ages ranged between 21 and 
82 years (see Table 3). Ten of the participants in Study I reported 1-5 
coexisting health problems except for upper or lower body 
impairment or mild-severe depression, as presented in Table 3. The 
coexisting health problems were hypertension, critical ischaemia, 
atrial fibrillation, essential tremor, sarcoidosis, epilepsy, brain injury, 
excess weight, asthma, hyperthyroidism, lymphedema, hormone 
treatment, reduced bladder function, insomnia, anxiety, social 
phobia, eating disorder, attention deficit disorder, emetophobia and 
body dysmorphic disorder. A physician at the general psychiatric 
outpatient clinic took part in the selection of eligible patients and 
excluded individuals who were not suitable to participate in a 
cognitive interview because of their current health state. Patients with 
psychotic symptoms were not included in the study. 
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Table 3. Sample of participants in Study I 

General population 
In Study II, the sample size was estimated based on 80% power 
(α = 0.05) to detect a difference between groups by 10 scale points for 
the WHODAS 2.0 (62) and the RAND-36 Measure of Health-Related 
Quality of Life (RAND-36) (63). At least 100 participants in each age 
group and sex were needed. A sample of 8152 adults from the general 
population in Region Örebro County, a central region of Sweden, 
were randomly stratified according to sex and age and invited to 
participate. 

  

Demographics n (%) 

Men 
Women 

6 (50) 
6 (50) 

Age 
range 

21-38 5 (41.7) 

40-58 4 (33.3) 

68-82 3 (25) 

Health 
condition 

Missing body function or structure: Lower extremities 3 (25) 

Missing body function or structure: Upper extremities 3 (25) 

Depression: Mild 3 (25) 

Depression: Moderate-severe 3 (25) 

Total  12 (100) 



Measurement properties of the Swedish self-administered version of the 
World Health Organization Disability Assessment Schedule 2.0 25 

 

Table 4. Sample stratified according to sex and age in Study II 

Age 
group 

Selected 
females 

Selected 
males 

Selected Included Response rate 
% 

20-29 800 800 1 600 402 25 

30-39 800 800 1 600 499 31 

40-49 575 575 1 150 412 36 

50-59 475 475 950 405 43 

60-69 475 475 950 591 62 

70-79 475 475 950 639 67 

80+ 476 476 952 534 56 

Total 4 076 4 076 8 152 3 482 43 

 

There is limited information available about dropouts from the 
general population sample in Study II, except for the information 
about the age group and sex of the included participants presented in 
Table 4. Although the selection included equal numbers of males and 
females in all age groups, 55% of the participants in Study II were 
female. In addition, 47 people dropped out because they did not 
comprehend the Swedish language well enough to answer the 
questionnaire. Furthermore, 58 mailed questionnaires were returned 
due to unknown address, indicating that the participant no longer 
lived at the address. Finally, 52 people called or wrote to the Research 
Centre stating that they wanted to withdraw from the study. 

Data collection and procedures 

Cognitive interviews with outpatients 
To describe the content validity and response process of the Swedish 
self-administered WHODAS 2.0, cognitive interviews were conducted 
in Study I. Several cognitive processes are required to be able to 
answer a self-administered questionnaire such as the WHODAS 2.0. 
The requirements considered in this study included reading 
comprehension, judgement or estimation and selection of responses 
for the WHODAS 2.0. The interview questions consisted of 
retrospective probes using paraphrasing, reasoning during the choice 
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of response and perceived understanding. Furthermore, the 
participants’ perception of the acceptability of the questions was 
included together with open-ended questions about their thoughts 
regarding the WHODAS 2.0 layout, instructions and response scale. 
Participants were also invited to discuss other concerns or provide 
comments. 

The administrator helped select suitable participants from the list of 
scheduled patients based on the selection criteria. In a separate 
telephone call from the interviewer (prosthetic-orthotic unit) or 
during patients’ visits to the clinic (psychiatric outpatient clinic), 
verbal information about the study was provided. If the patients 
agreed to participate, data collection took place during a face-to-face 
meeting in the participant’s home, at the clinic or at another location 
chosen by the participant. The meeting began with written study 
information, the possibility for further explanation and questions 
about it followed by written consent to participate. The participants 
subsequently self-administered the WHODAS 2.0 before taking part 
in a semi structured interview. The interviews lasted between 45 
minutes and 1.5 hours. 

General population survey 
A cross-sectional survey (Study II) included a study-specific 
questionnaire containing demographic questions and the two 
instruments, the WHODAS 2.0 and the RAND-36. Together with an 
informational letter and a prepaid envelope, the questionnaires were 
sent by regular mail in two separate mailings. The first mailing was 
sent in 2015. Because of a low response rate, an additional mailing 
was sent in 2016 following the same procedure. An invitation to 
participate was sent, 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. 
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Instruments 

WHODAS 2.0 
In both Study I and Study II, the 36-item version of the self-
administered WHODAS 2.0 was used. The items were distributed 
into six domains: understanding and communication (6 items); 
getting around (5 items); self-care (4 items); getting along with people 
(5 items); life activities (8 items); and participation (8 items) (see 
Appendix 1). Of the 36 items, only 32 items were answered by 
respondents who were not working or studying. When responding to 
the instrument, there are six frames of reference that must be kept in 
mind: 1) the degree of difficulty, 2) health conditions, 3) answers 
based on the past 30 days, 4) good and bad days are averaged, 5) 
answers reflect the way the respondent usually performs the activity, 
and 6) items not experienced in the past 30 days are not rated. The 
response options to the items are none (0), mild (1), moderate (2), 
severe (3), and extreme/cannot do (4). Higher scores indicate more 
severe disability, and the summary score is converted to a metric 
ranging from 0 (best possible functioning) to 100 (worst possible 
functioning). Domain and total scores can be calculated by simple 
scoring (when scores are summed) or by complex scoring according 
to item response theory (IRT). In both studies, the complex scoring 
method was used. Missing items were handled according to the 
manual (24): two items were allowed to be unanswered when 
calculating the total score, but only one missing item was allowed 
when calculating the domain scores. An exception was the four items 
about work/school in the life activities domain, which were also 
allowed to be missing since individuals who were not working or 
studying were instructed to skip those items. For the allowed missing 
items, values were imputed using the mean score of the nonmissing 
items within the corresponding domain for each respondent. To 
compute a total score, the domain scores for all the domains are 
needed. 
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RAND-36 
In Study II, the RAND 36-item survey (RAND-36), which is 
equivalent to the Medical Outcomes Study 36-item Short-Form 
Health survey (SF-36) (64, 65), was used to assess convergent and 
discriminant validity. Since the SF-36 was used in the original 
psychometric evaluation of the WHODAS 2.0 version (41) and to 
enable comparison with the original evaluation and other research 
using similar methods (28, 59), the Swedish RAND-36 (66) was found 
to be suitable. The instrument comprises eight multi-item scales: 
physical functioning (10 items), role-functioning/physical (4 items), 
pain (2 items), general health (5 items), energy/fatigue (4 items), 
social functioning (2 items), role-functioning/emotional (3 items), 
and emotional well-being (5 items). The scores were summed and 
converted into scales ranging from 0 (worst possible health) to 100 
(best possible health). If at least half of the items in a scale were 
answered, a scale score was calculated. The missing items were 
imputed by using a person-specific mean value based on the 
nonmissing items of each scale (64). 

Analysis 
The data analysis in this thesis included both qualitative methods 
(Study I) and quantitative methods (Study II). 

Qualitative content analysis 
In Study I, the protocols from the cognitive interviews were 
systematically analysed through deductive content analysis (67). First, 
the protocols were read in full as a unit. Next, the protocols were 
reviewed item by item. The data were transferred into Excel for item-
by-item analysis, and every citation was compared against the manual 
specifications (that is, the support for the WHODAS 2.0 36-item 
interview administered version) (41). 

Items not correctly interpreted were selected as meaning units. An 
expressed need for revision, difficulty understanding, or perceived 
offensive or unacceptable content or general concerns were also 
selected as meaning units for further analysis. 
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The meaning units were analysed according to a categorization matrix 
using the cognitive aspects of comprehension, judgement (including 
respondents’ perspective) and responses first described by Tourangeau 
(39) as categories. The subcategories consisted of preidentified 
potential problems such as misinterpretation of items, responses that 
were not coherent with the frames of reference described by the 
developer of the instrument (24) or problems experienced in 
understanding, acceptability of or responses to items or other general 
concerns expressed by the participants. The codes emerged during the 
analysis and were based on the nature of problems within each 
subcategory. 

The first and second authors performed the coding separately using 
an independent dual coding procedure followed by consensus 
discussions. The last author (Study I) performed peer debriefing for 
the entire analysis procedure to enhance trustworthiness. 

Statistical analysis 
In Study II using classical test theory (CTT), we used the same 
method as the initial psychometric evaluation of the WHODAS 2.0 in 
2010 (41). An overview of the statistical analysis is presented in Table 
5. Internal consistency reliability was calculated using Cronbach´s 
alpha. An alpha value of 0.7 or higher was interpreted as acceptable 
for group comparison, while for individual assessment, an alpha 
coefficient of ≥ 0.9 was recommended (30). 

Structural validity was evaluated by confirmatory factor analysis 
(CFA). Acceptable model fit was considered with a value close to or 
higher than 0.95 for the comparative fit index (CFI), 0.08 or lower for 
the root mean square error of approximation (RMSEA) and 0.08 or 
lower for the standardized root mean square residual (SRMR) (68). 
The structural validity was further tested by how the items within 
each domain were correlated (corrected for overlap). For items’ 
discriminant validity, items within a domain were expected to 
correlate more strongly to their own domain than to the other 
domains. 
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As part of the evaluation of construct validity, certain hypotheses 
were tested. The hypotheses encompassed known groups. If 
participants in older age groups, those with mandatory education, 
and those on long-term sick leave or old age pensions reported a 
higher degree of disability, they were tested. Significant differences 
were calculated using one-way analysis of variance (ANOVA) 
followed by Tukey’s honest significant difference post hoc test 
(Tukey’s HSD). The effect size of significant differences between 
subgroups was further analysed by Cohen’s d (for comparison of 
groups with different sample sizes) (69). A small effect was considered 
if d = 0.20-0.49, a moderate effect if d = 0.50-0.79, and a large effect if 
d > 0.8 (70). Furthermore, predefined hypotheses between all 
WHODAS 2.0 domains and all RAND-36 subscales were set based on 
the content of the items within each domain or subscale and were 
discussed until consensus was achieved. A potential difference 
between males and females was tested with the Mann‒Whitney U test 
to determine whether the Swedish norm data needed to be separated 
for males and females. Norm data were computed by percentiles to 
allow comparison to the WHODAS 2.0 World Norm data percentiles 
(24). 

Measurement characteristics were assessed by calculating missing 
items, floor/ceiling effects and missing data per domain and total 
scores. Items were considered feasible if the proportion of missing 
items was below 10% (71). Floor/ceiling effects were defined if more 
than 15% obtained the lowest or highest possible domain or total 
score (72). 

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

Structural validity 
  
 
 
 
Item convergent 
validity 
Item discriminant 
validity 

Confirmatory 
factor analysis 

Comparative Fit Index ≥ 0.95 
Root Mean Square Error of 
Approximation ≤ 0.08 
Standardized Root Mean Square 
Residual ≤ 0.08 (68) 

Item-scale 
correlation 

≥ 0.40 (30) 

Item-scale 
correlation 

Higher correlation to its own domain 
than to the other domains (30) 

Hypothesis testing 
Convergent or 
discriminant to the 
RAND-36 
 
 
According to sex 
 
Known groups validity, 
according to age group, 
level of education, 
occupation* 

 
Pearson´s 
correlation 
coefficients 

 
Expected low r < 0.3, 
Expected medium r = 0.3-0.6 
Expected high correlation r > 0.6 
(68) 

Mann‒Whitney U 
test 

P < 0.05 (95% CI) 
 

One-way ANOVA 
and 
Tukey’s HSD 

P < 0.05 (95% CI) 
 

Cohen’s d Small effect = 0.20-0.49 
Moderate effect = 0.50-0.79 
Large effect if d > 0.8 (70) 

* Significant differences tested by one-way analysis of variance (ANOVA), followed 
by Tukey’s honest significant difference post hoc test (Tukey’s HSD). The effect 
size of significant differences between subgroups was further analysed by Cohen’s 
d (for comparison of groups with different sample sizes). 

Table 5. Statistical analysis used in Study II. 

Psychometric 
evaluation 

Statistical analysis Interpretation 

Reliability 

Internal consistency 
reliability 

Cronbach’s 
alpha 

≥ 0.7 for groups 
≥ 0.9 for individual assessment (30) 
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Ethical consideration 
The guidelines of the Declaration of Helsinki were followed (73). 
Since questions about health may be private or even experienced as 
intrusive, it was important that the participants in the research studies 
were encouraged to choose for themselves whether they wanted to 
answer or decline to respond to specific questions. In a survey, as in 
Study II, it is easier to skip any questions determined to be private. 
This was taken into certain consideration in Study I, and the 
participants were verbally reminded during the interviews. In Study I, 
outpatients were included instead of inpatients to prevent the 
participants from being in an unnecessarily vulnerable position 
during the interview. A physician at the general psychiatric outpatient 
clinic took part in the selection of eligible patients and excluded 
individuals who were not suitable to participate in a cognitive 
interview because of their current health state. Patients with psychotic 
symptoms were not included in the study. This precaution was taken 
to prevent individuals from being negatively affected by participating 
in the study, to avoid unnecessary stress or mistrust in their ongoing 
treatment and to prevent misunderstandings of the aim of the study 
or interview questions due to their current mental health state. 
Furthermore, all participants had the opportunity to choose the place 
where the interview was held, and their wishes were considered. The 
time and effort required to answer a survey was considered in Study II 
and found to be acceptable in relation to the benefit and importance 
of the study being conducted. With respect to the freedom of choice 
to participate, a thank you and reminder card were sent to all invited 
participants without differentiation of those who did not answer and 
to avoid singling them out. 

Individual data were kept confidential and could not be identified or 
recognized in the reporting of the results in either study. People who 
declined to participate were not registered. All participants were 
informed that their participation was voluntary and that they could 
withdraw their consent without any explanation. Data and coded 
questionnaires, test data and study protocols were handled 
confidentially, and no unauthorized persons had access to the data. 



Measurement properties of the Swedish self-administered version of the 
World Health Organization Disability Assessment Schedule 2.0 33 

 

Study I (2014/275, 2015/329) and Study II (2015/071) were granted 
ethical approval by the Regional Ethical Review Board. 
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Results 

Content validity 
Participants with physical and mental disability found that most 
items in the self-administered WHODAS 2.0 36-item version were 
easy to understand and answer, and they comprehended the questions 
as intended by the manual. No items were perceived as offensive. 
However, there were six items (D1.4, D4.1, D4.5, D5.4, 6.2, D6.5) and 
one domain (the life activities domain – D5) that caused difficulties, 
as shown in the overview of the content analysis in Table 6, Study I. 

Limited comprehension of items and domains 
The first item that showed difficulties in Study I was the question 
about difficulties in learning new tasks (D1.4). Typically, participants 
based the answer only on reading the example: “for example, learning 
to get to a new place”. This led the participants to think outside the 
key intent of the question, which asked about cognitive ability to 
learn a new task. Furthermore, regarding the question about dealing 
with unknown people (D4.1), two participants were insecure about 
the meaning of the Swedish word “bemöta” that was chosen as the 
translation. Three participants also found the question about sexual 
activities (D4.5) difficult to interpret, even though the Swedish 
translation was supplemented with cultural adaptation with the 
wording “vara nära sexuellt = be close sexually” to capture the 
intended meaning. As specified in the manual, this question referred 
to the whole spectrum of sexual intercourse, hugging, kissing, 
fondling and other intimate or sexual acts. The question about getting 
household work done as quickly as needed (D5.4) was misinterpreted 
by two participants as the ability to handle urgent matters outside the 
intention of this question, and one participant found that the items 
did not apply to her life situation. The intended meaning of this item 
(D5.4) was performance according to timely meeting of expectations 
and needs of those with whom one lives in relation to household 
tasks and responsibilities. By far, the most difficult question was the 
question about difficulties due to barriers and hindrances in the 
surrounding environment (D6.2). Seven participants indicated that 
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they did not understand this item. In addition, two participants 
misunderstood the question, and three of the participants suggested 
revisions. The intent of this question was to determine what has stood 
in the way of respondents’ ability to realize aspirations and plans 
similar to other people. The concept was what the respondents faced 
in terms of hindrances created by the world (physical) or other people 
(social). Three participants with orthopaedic disability could grasp 
that the question concerned, for example, a lack of ramps, but none 
of the participants with psychiatric disability found the question 
understandable. Finally, for the question about the extent of 
emotional affection due to the respondent’s health condition (D6.5), 
which referred to the degree of any positive or negative emotional 
impact, the respondents typically considered negative impact only, 
and one respondent who did consider both aspects found the 
question difficult. 

The life activities domain (D5) had some general comprehension 
problems. One male considered the household to involve only indoor 
activities, which is an overly narrow interpretation. The manual states 
that household responsibilities may include, for example, managing 
finances, car and home repairs, and caring for the outside area of the 
home. In addition, the participants considered three items (D5.2-
D5.4) to be asking about almost the same information as three items 
(D5.6-D5-8) about work/school, which had similar wording. 

Difficulties responding 
The response scale was generally found to be acceptable, good, and 
easy to understand. Poor comprehension of the question about 
trouble due to barriers and hindrances in the surrounding 
environment (D6.2) led to difficulties in answering this question. 
Two participants were not able to answer, and another participant did 
not know what he or she had answered. The life activity domain 
items about functioning in day-to-day work and school (D5.5-D5.8) 
were preceded by an instruction that they should only be answered by 
persons who had work (paid, nonpaid or self-employed) or studies. 
Two participants correctly skipped this section, but one answered 
according to functioning in household tasks, and another interpreted 
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it as having no problems because of unemployment. One participant 
perceived that the underlining of words in the instructions and items 
was disturbing and an overall concern. 

The self-administered format gave the patients limited support for 
some of the six frames of reference: degree of difficulty (1) due to 
health conditions (2), in the past 30 days (3), averaging good and bad 
days (4), as the respondent usually does the activity (5), and to not 
rate items that were not experienced in the past 30 days (6). This was 
expressed, for instance, as a challenge to remember existing 
instructions or as a struggle to answer because of a lack of instruction. 
Five participants stated that they had forgotten to only rate difficulties 
due to health conditions, especially for questions within the domains 
of getting along with people, life activities and participation (D4, D5 
and D6). Three participants recurrently failed to remember that the 
timeframe for rating was the last 30 days. Furthermore, one 
participant found it occasionally difficult to answer certain items and 
did not know whether to count the use of aids, and another 
participant did not know how to answer since the participant had 
household services and missed the explanation of how to handle this 
type of situation. The WHODAS manual specifies that this item refers 
to the use of assistive devices or personal help that is usually in place, 
but there is no explanation about this in the self-administered version. 
Furthermore, the self-administered version did not explain that items 
not experienced in the past 30 days should not be rated. Two 
participants had overall concerns about this, indicating that they 
missed a response option for “do not know” or “not applicable”.
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Internal consistency reliability 
In Study II, the internal consistency reliability was acceptable or 
excellent for the domains. The Cronbach’s alpha coefficients ranged 
from 0.84 to 0.96 for the domains, with the highest value (0.96) for 
life activity domains and a value of 0.97 for the total score. All but 
two of the domains, self-care and getting along with people, had 
alpha values that were acceptable for individual comparisons. The 
Cronbach’s alpha became weaker if any item was deleted, indicating 
that all the items within the domains were important to assess 
disability. 

Construct validity 

Structural validity 
In Study II, support for the proposed second-order factor structure 
with a general disability factor and the six domains as second-order 
factors was weak. The four items corresponding to the life activities: 
work/school domain were excluded. Hence, the 32-item WHODAS 
2.0 was used for the confirmatory factor analysis. The standardized 
factor coefficients ranged between 0.51 and 0.95, and all the t values 
were significant (p < 0.0001). With regard to the model fit, chi-square 
(458, N=3100) was 10244.5, p < 0.0001, and RMSEA (0.08; 90% CI 
0.082-0.084) and SRMR (0.06) indicated acceptable fit. However, the 
CFI (0.89) and TLI (0.88) did not reach acceptable model fit. 

 Furthermore, all items had satisfactory item-scale convergent validity 
(r ≥ 0.4), and item-scale discriminant validity was satisfactory except 
for item D4.5 about sexual activities. This item (D4.5) had a similar 
correlation with the other domains (r = 0.36-0.52) as it had with 
getting along with people (r = 0.43), and it did not fulfil the criterion 
for item-scale discriminant validity. 

Hypothesis testing 
To test the convergent and discriminant validity at the domain level, 
the RAND-36 was used in Study II. The correlations between the 
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WHODAS 2.0 domains and the RAND-36 subscales were generally as 
expected or higher than expected. 

In line with our expectations, the oldest age group (80+ years) had a 
significantly higher level of disability. However, a gradually 
increasing trend in disability among the participants in the older age 
groups only appeared for the getting around domain. The disability 
levels of adults younger than 80 years were more evenly distributed, 
ranging from 11.6 to 14.3 for the mean total scores and 4.3-18.4 for 
the mean domain scores. In contrast with all the other age groups (20-
29, 30-39, 40-49, 50-59, 60-69, and 70-79 years), the effect sizes 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). As expected, a higher degree 
of disability was reported for the subgroups with mandatory 
education and those on long-term sick leave. The differences in total 
and domain scores between the subgroups receiving old-age pensions 
and students or trainees were not significant, except for the getting 
around domain (p < 0.05, ES = 0.60) and the self-care domain (p < 
0.05, ES = 0.18). No significant differences were found between men 
and women. 

Measurement characteristics 
The measurement characteristics evaluated in Study II show that 
missing items were below the critical rate of 10%. The missing 
responses (30.0-30.9%) were accepted by the items within the life 
activities: work/study domain, as some individuals were instructed 
not to answer to them. The close to critical rate of missing items (8.4-
9.5%) in the participation domain resulted in a missing domain score 
of 11%. The getting along with people domain item (D4.5) about 
sexual activities was also close to the critical rate (8.6%). The rate of 
missing responses for the other items ranged from 5.1 to 6.1%. Clear 
floor effects and no ceiling effects were noted in the general 
population. 
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Norm data 
In the total sample in Study II, the 90th percentile for the WHODAS 
2.0 total score was 41.5. In age groups younger than 80 years, the 90th 
percentile was 34.1-42.5 compared to 55.5 in the oldest age group 
(Table 7). 

Table 7. General population percentiles of the WHODAS total and domain 
scores for different age groups, Study II. 

Age 
group 
(years) 

 
Number 

Percentiles 

5 10 25 50 75 90 95 

WHODAS 2.0 total score 

Total 
sample 

2 989 0.00 0.00 1.89 8.49 22.64 41.51 52.50 

20-29 356 0.00 0.00 2.83 10.38 19.81 36.79 46.37 

30-39 456 0.00 0.00 0.94 6.60 19.81 36.79 47.17 

40-49 377 0.00 0.00 0.94 4.72 16.98 34.13 43.56 

50-59 368 0.00 0.00 0.94 5.66 20.52 42.55 57.58 

60-69 535 0.00 0.00 1.89 5.66 16.98 38.68 51.94 

70-79 523 0.00 0.00 2.17 9.43 19.81 40.22 49.03 

80 or 
more 

374 1.09 3.26 10.87 25.78 41.30 55.55 64.69 

Cognition domain score 

Total 
sample 

3 221  0.00 0.00 0.00 5.00 20.00 45.00 55.00 

20-29 381 0.00 0.00 0.00 10.00 25.00 40.00 50.00 

30-39 479 0.00 0.00 0.00 5.00 20.00 40.00 50.00 

40-49 399 0.00 0.00 0.00 5.00 15.00 35.00 55.00 

50-59 388 0.00 0.00 0.00 5.00 20.00 50.00 60.00 

60-69 563 0.00 0.00 0.00 0.00 15.00 40.00 50.00 

70-79 570 0.00 0.00 0.00 5.00 15.00 40.00 50.00 

80 or 
more 

441 0.00 0.00 0.00 15.00 40.00 55.00 69.50 

Getting around domain score 
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Total 
sample 

3 248 0.00 0.00 0.00 0.00 25.00 50.00 68.75 

20-29 383 0.00 0.00 0.00 0.00 6.25 25.00 48.75 

30-39 480 0.00 0.00 0.00 0.00 6.25 25.00 43.75 

40-49 398 0.00 0.00 0.00 0.00 6.25 25.63 43.75 

50-59 388 0.00 0.00 0.00 0.00 12.50 50.00 62.50 

60-69 565 0.00 0.00 0.00 0.00 18.75 50.00 62.50 

70-79 576 0.00 0.00 0.00 6.25 31.25 56.25 69.69 

80 or 
more 

458 0.00 0.00 12.50 34.38 56.25 75.00 87.50 

Self-care domain score 

Total 
sample 

3 255 0.00 0.00 0.00 0.00 10.00 30.00 50.00 

20-29 384 0.00 0.00 0.00 0.00 10.00 20.00 30.00 

30-39 477 0.00 0.00 0.00 0.00 0.00 12.00 30.00 

40-49 400 0.00 0.00 0.00 0.00 0.00 10.00 30.00 

50-59 385 0.00 0.00 0.00 0.00 0.00 30.00 47.00 

60-69 565 0.00 0.00 0.00 0.00 0.00 20.00 40.00 

70-79 586 0.00 0.00 0.00 0.00 0.00 30.00 50.00 

80 or 
more 

458 0.00 0.00 0.00 0.00 30.00 60.00 80.00 

Getting along with people domain score 

Total 
sample 

3 213 0.00 0.00 0.00 8.33 25.00 50.00 58.33 

20-29 382 0.00 0.00 0.00 8.33 33.33 50.00 58.33 

30-39 478 0.00 0.00 0.00 0.00 25.00 42.50 58.75 

40-49 396 0.00 0.00 0.00 0.00 16.67 41.67 50.00 

50-59 388 0.00 0.00 0.00 0.00 16.67 41.67 62.92 

60-69 559 0.00 0.00 0.00 0.00 25.00 41.67 58.33 

70-79 573 0.00 0.00 0.00 8.33 25.00 41.67 50.00 

80 or 
more 

437 0.00 0.00 8.33 25.00 41.67 58.33 75.00 

Life activities: Household domain score 
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Total 
sample 

3 263 0.00 0.00 0.00 0.00 40.00 60.00 80.00 

20-29 381 0.00 0.00 0.00 10.00 40.00 50.00 70.00 

30-39 481 0.00 0.00 0.00 0.00 40.00 50.00 70.00 

40-49 398 0.00 0.00 0.00 0.00 20.00 50.00 70.00 

50-59 388 0.00 0.00 0.00 0.00 30.00 60.00 75.50 

60-69 568 0.00 0.00 0.00 0.00 20.00 50.00 70.00 

70-79 582 0.00 0.00 0.00 0.00 30.00 50.00 70.00 

80 or 
more 

465 0.00 0.00 0.00 30.00 50.00 90.00 100.00 

Life activities: Work/school domain score 

Total 
sample 

2 364 0.00 0.00 0.00 0.00 28.57 50.00 71.43 

20-29 358 0.00 0.00 0.00 0.00 21.43 50.00 71.79 

30-39 451 0.00 0.00 0.00 0.00 28.57 50.00 64.29 

40-49 390 0.00 0.00 0.00 0.00 14.29 42.86 71.43 

50-59 359 0.00 0.00 0.00 0.00 21.43 50.00 78.57 

60-69 393 0.00 0.00 0.00 0.00 21.43 50.00 66.43 

70-79 256 0.00 0.00 0.00 0.00 21.43 42.86 50.00 

80 or 
more 

157 0.00 0.00 7.14 35.71 50.00 72.86 100.00 

Participation domain score 

Total 
sample 

3 089 0.00 0.00 0.00 12.50 29.17 50.00 62.50 

20-29 363 0.00 0.00 0.00 12.50 25.00 45.83 54.17 

30-39 464 0.00 0.00 0.00 8.33 25.00 45.83 58.33 

40-49 383 0.00 0.00 0.00 8.33 25.00 45.83 57.50 

50-59 374 0.00 0.00 0.00 8.33 29.17 50.00 70.83 

60-69 549 0.00 0.00 0.00 8.33 25.00 45.83 58.33 

70-79 547 0.00 0.00 0.00 12.50 25.00 45.83 54.17 

80 or 
more 

409 0.00 0.00 12.50 29.17 45.83 58.33 66.67 

IRT-based scoring of the 36-item WHODAS 2.0 used for the general Swedish 
population. 
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Discussion 
The purpose of this thesis was to establish evidence of important 
measurement properties of the self-administered Swedish version of 
the WHODAS 2.0 as a patient-reported outcome measure. This was 
achieved with a qualitative study (Study I) that examined the content 
validity in a variety of Swedish-speaking outpatient representatives. 
Through a quantitative study (Study II), the psychometric properties 
and the prevalence of disability in a Swedish general population were 
examined. The results of Study I and Study II complement and 
support the findings of one another and show overall acceptable and 
good measurement properties of the instrument in addition to 
problems in certain items, domains, and instructions of the self-
administered version. Furthermore, Study II contributes new 
knowledge of the prevalence of overall disability in the general 
Swedish population, which enables national normative comparisons 
of the WHODAS 2.0 scores of individuals and groups within clinical 
practice and research. 

In Study I, although most items were well understood by outpatients 
and were in line with the intended purpose of the WHODAS 2.0, this 
study confirmed that revision of the instrument was warranted due to 
problems in six items and one domain (D5), which are presented in 
more detail in Appendix 2 together with potential solutions. The very 
high internal consistency reliability of the life activity domain (D5) 
noted in Study II supports the finding of Study I that the items in this 
domain are redundant. This suggests that some of the items might 
not contribute new or essential information and can conveniently be 
removed. Furthermore, the self-administered format gave the patients 
limited support concerning the six frames of reference of the 
WHODAS and the underlying biopsychosocial model of the ICF (2). 
The instructions of the instrument need to cover all six frames of 
reference to enable a reliable response according to the intention of 
the instrument. In future revisions, adequate information about the 
fifth frame of reference (i.e., as the respondent usually performs the 
activity) and the sixth frame of reference (i.e., that items not 
experienced in the past 30 days should not be rated) needs to be 
added. 
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The question about sexual activity (D4.5) was one of the six items 
identified as problematic in Study I. This item also showed 
weaknesses in the cross-sectional survey in Study II. In addition to the 
high rate of missing data for this item, the item discriminant validity 
was unsatisfying since it did correlate equally to domains other than 
to its own. This item seems to cover different dimensions of 
difficulties than the rest of the items within the getting along with 
people domain. As shown in Study I, this item may direct the 
respondent to think about his or her physical capacity to perform 
sexual acts rather than to consider difficulty engaging in intimate 
physical relations. The proportion of missing responses of this item 
may reflect those within the general population who, for reasons 
other than health, did not experience intimate relations in the last 30 
days. A conclusion about this item cannot be drawn in this study 
since an instruction was missing about the sixth frame of reference, 
that items not experienced in the past 30 days should not be rated. 

Out of the six problematic items, the question about barriers and 
hindrance in the surrounding environment (D6.2) had major 
problems and had to be changed to more common language (Study I, 
Appendix 2). Since only one item could be missing to obtain a 
domain score, with acceptable comprehension, it is crucial for every 
item within the domain to be answered. In Study II, 11% of 
respondents had a missing domain score for the participation domain 
(D6), which indicates difficulty responding to several of the items 
within this domain. 

Discussion of the results 
The overall satisfactory measurement properties and the weaknesses 
of the self-administered Swedish 36-item version are comparable to 
those of other language versions. In previous research, the item about 
sexual activity, D4.5, also showed a lack of fit (28, 57, 74) and too 
many missing responses (53, 58, 60, 74, 75). This item could affect the 
lower internal consistency of the getting along with people domain in 
Study II and other research (59) and contribute to the borderline or 
partial fit of the factorial structure of the instrument (28, 50, 55, 59, 
60, 74). However, the degree of model misfit with partial conceptual 
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overlap between the different domains is not surprising because 
disability is a multidimensional and complex phenomenon, as 
described in the literature (2). However, if the item with misfit (D4.5) 
was removed, it might improve the measurement properties of the 
instrument. Some have suggested that the item should be removed 
(74), while others suggest that the content should be changed to a 
more indirect or general question about sexuality or intimate 
relationships (60) and that this item, irrespective of certain difficulties 
in feasibility or model fit, contributes important information (41, 75). 
Therefore, the importance of this specific item needs to be carefully 
considered. 

Higher alpha values than the recommended internal consistency in 
Study II have also been reported in other studies (28, 55, 57). Similar 
to the findings of Study I, items in this domain (D5) have previously 
been shown to be interrelated. For example, items were observed to 
be difficult to distinguish during cognitive interviews in rural 
Ethiopia (76). This indicates that this problem is not limited to the 
translation or to the sample but to the content itself. In Ethiopia, the 
sample had a low level of education and severe mental disorders, but 
we can confirm the problems within this domain in our mixed 
sample of participants in Study I as well. 

The most difficult item identified about barriers and hindrances in 
the surrounding environment (D6.2 in Study I) has previously been 
identified by others (76, 77) despite attempts to make cultural 
adaptations. The level of abstraction and difficulty of all items in the 
participation domain have also previously been identified as 
problematic in the literature (76) and in need of revisions (53, 74), as 
confirmed by the findings in the two studies in this thesis. Another 
problem is the neutrality of item D6.5, which is against the 
recommendation of items being either negatively or positively 
directed (30). This item may encompass the neutrality of the 
terminology of the ICF (2) but was not intuitively interpreted as a 
neutral question to the participants in Study I. If only negative 
emotional impact was asked for in this item, it would be more in line 
with the other items (see suggestion in Appendix 2). 
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The access to limited information in the existing instructions during 
self-administration needs to be considered in decisions about what 
administration format of the WHODAS 2.0 to use in different 
settings. It was previously found that patients in rehabilitation 
settings need guidance from interviewers (using the interviewer-
administered WHODAS 2.0 version) to consider how they usually 
perform the activity when responding (61, 78). Otherwise, people 
may consider their ability to perform the activity independently and 
may not include personal assistance and assistive devices. It is crucial 
to add a clear instruction in the self-administered version of the 
instrument for respondents to consider how they usually perform the 
activity and that it covers assistance, assistive devices and adaptations 
to the environment if used in this setting. Information about 
difficulties in activity and participation despite the use of assistance, 
assistive devices and adaptation is crucial to evaluate the needs and 
effects of rehabilitation interventions with the self-administered 
version of the WHODAS 2.0. 

Certain weaknesses in the response scale and in the calculation of 
scores have been identified. An interesting finding in Study I is that 
the response option Moderate was considered to be close to Mild. 
This adds to the findings of other research, where problems were seen 
with the distance or ability to distinguish between the rating scale 
severity options of Mild and Moderate (57). The response option for 
handling not applicable items in the self-administered version was 
also problematic and was noted in the Brazilian use of the Portuguese 
version of the WHODAS 2.0 (79) and in the use of the instrument in 
a rehabilitation setting (61). The current solution according to the 
manual (24), which has strict rules that allow few missing items in the 
calculation of domain and total scores and handling not applicable 
items as missing data, will inflate the missing domains and the total 
score. An improved solution could be to handle nonapplicable items 
using the method of imputing the mean score of the other items 
within the corresponding domain. 

The world norm data presented as general population percentiles 
included in the WHODAS 2.0 manual (24) are currently the reference 
for the WHODAS 2.0 score in the DSM-5 (27) and have been the only 
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available norm data in Sweden. However, these general population 
norm data are based on an earlier version of the instrument and do 
not include all 36 items (43). The prevalence of disability in different 
age groups in the general population (Study II) contributes to an 
updated and detailed clinical reference. Despite differences in the 
items included in the world norm (24), the Swedish general 
population data percentiles showed surprising similarities in the total 
score. The difference was evident when comparing the Swedish 
general population data to the data from Taiwanese general 
populations where the levels of disability are lower (44, 45). This can 
be explained by a lower mean age in the Taiwanese samples, where 
the mean age was 45.2 and 46.9 years compared to 60 years in the 
Swedish sample. This may strengthen previous knowledge about 
differences in disability in older age (13, 16). Study II also adds to the 
knowledge gap on the prevalence of self-reported disability in the 
Swedish general population by including all major life areas in 
addition to earlier research about disability in self-care and getting 
around (P-ADL) and household activities (I-ADL) (16, 80). 

Methodological considerations 
The response rate of 43% in Study II is a limitation. The response rate 
for younger participants was even lower (28%), but the response rate 
for adults older than 60 years was satisfactory (56% - 67%). 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 slightly represented to a greater extent in our study. 
However, a relatively large number of participants were included in 
the study. In Study I, the number of participants may also be a 
possible limitation. However, data saturation was considered to be 
achieved since no new issues occurred. This was checked by 
comparing the problems and weaknesses identified in Study I to the 
concerns revealed in the pilot-testing that was performed as part of 
the Swedish translation procedure to evaluate cross-cultural validity. 
The cognitive interviews performed in Study I and during the 
Swedish translation procedure had different aims but were 
comparable because they used the same methods for data collection 



 

50 Paulina Norén 
 

and analysis. However, since the translation of certain items and 
instruction was changed in the final available Swedish version of the 
WHODAS 2.0, in an attempt to solve existing problems and concerns 
as described in Study I, slightly different translation versions of the 
WHODAS 2.0 were used in Study I compared to the interviews 
performed during the translation procedure. The decision to exclude 
the cognitive interviews performed during the translation procedure 
led to less data in Study I, where the content validity of the final 
Swedish version was solely examined in patient respondents from two 
different outpatient clinical settings. Hence, as no new issues 
occurred in Study I compared to the pilot-testing performed during 
the translation procedure and because several of the weaknesses in 
content validity exist in different language versions, it appears that a 
sufficient number of participants were included in Study I to capture 
recurring problems in comprehension and response that apply to the 
Swedish version. 

Notably, during the content analysis in Study I, there was a 
complication in distinguishing between the categories of demands 
covered by the response process, (1) comprehension; (2) retrieval of 
information; (3) judgement (respondents’ perspective included); and 
(4) selection of response to the question founded in Tourangeau’s 
(39) four-stage task analytic model, since they are interrelated and 
affect each other. Therefore, the subcategories guided the coding 
procedure. Another limitation is that specific probes (Study I) about 
retrieval and confidence judgement (How sure are you of...?) used a 
recall probe (How do you remember…?) instead of more open probes 
(How did you reason when responding to…?), which may have 
resulted in inadequate exploration of those aspects. This approach was 
chosen to limit the influence of interviewers’ preexisting 
understanding and knowledge of potential problems with certain 
items and to make the participants feel comfortable and allow them 
to describe as much as possible and in their own words. The goal was 
to systematically describe the participants’ perceptions of the items 
and the response process in the most unbiased way possible. The 
choice to favour open probes may lead to less information on the 
cognitive process of judgement and may need to be further explored 
in future research. The probes used contributed to deeper 
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information on the comprehension of items and the response process 
of the Swedish version of the WHODAS 2.0 as well as the aspect of 
judgement covering the participants’ perception of their own 
comprehension of items and their ability to respond. 

The results of qualitative content analysis are often discussed in terms 
of trustworthiness (81, 82). This was strengthened in Study I by 
including Swedish-speaking adult patients from different contexts 
who could be possible respondents for the WHODAS 2.0. In Study I, 
a structured interview guide and an independent dual coding 
procedure followed by discussion about codes to achieve consensus 
were performed to enhance dependability. Credibility was supported 
by an effort to include appropriate and diverse individuals and by 
striving to include, as recommended (32, 35), a sufficient number of 
participants to capture recurring problems in the comprehension of 
and response to the measure. Study I describes the content validity of 
the self-administered Swedish version of the WHODAS 2.0 beyond 
face validity. In this study, cognitive interviews were performed not to 
evaluate the cross-cultural validity of the translation but to in-depth 
describe existing weaknesses in the content validity of the instrument. 
The Swedish translation was already cross-culturally validated as part 
of the translation procedure. Furthermore, using data triangulation, 
the results of Studies I and II were viewed together to enhance the 
conclusions. 

To improve generalizability, the random sample in Study II was 
stratified according to the sex and age of the inhabitants of the 
country in which this study was conducted. The sample was intended 
to be highly representative of the national general population as 
previously described (63). The geographical area (the Örebro Region 
County) covers both urban and rural areas and areas and residential 
areas both with and without a high rate of cultural diversity, similar 
to the known difference in living conditions and socioeconomic 
preconditions in different areas in Sweden in general (21). According 
to early psychometric studies during the cross-cultural development 
of the WHODAS 2.0 (41), an equal number of males and females was 
selected. Therefore, the number and composition of participants can 
be considered sufficient to establish evidence of the measurement 
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properties of the Swedish version of the WHODAS 2.0 for the general 
population and the data to be used as norm data. 
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Future perspectives 
From the perspective of rehabilitation, the WHODAS 2.0 does not 
measure the course for disability. It does not assess contextual factors 
such as physical and social environment or personal factors but rather 
considers perceived difficulty with activity and participation in 
general major life areas. Individuals’ experience of the meaning, 
importance and satisfaction of the performance of activities or 
involvement in life situations and assessment of the environment 
need to be assessed with other established methods to enable person-
centred goals, intervention designs and evaluation of individual goal 
achievement. 

However, the WHODAS 2.0 is an important instrument in the 
assessment of overall disability. Because it includes six major life 
areas, it is a useful instrument to evaluate the evidence and initial 
needs for rehabilitation intervention for individuals and groups. The 
previous traditional focus of personal activities in daily living (P-
ADL) seems inadequate as an outcome measure given the existing 
floor effects of the self-care domain in the general population and in 
adults younger than 80 years of age. Therefore, the total score of the 
WHODAS 2.0 might have a better capacity to detect effects on 
patient-reported difficulties in activity and participation targeted by 
rehabilitation interventions than the traditional measure of self-care, 
as the WHODAS 2.0 provides additional aspects of disability (53). 
The WHODAS 2.0 is a useful measurement to detect the influence of 
an impairment on functional dependence status (83, 84) and may be 
useful within rehabilitation when studying the effects of an 
intervention programme on disability (85). The instrument can be 
used as an objective tool to predict return-to-work status (86) and is 
appropriate to identify the need for rehabilitation (61). 

Before using the Swedish WHODAS 2.0 as an outcome measure, 
further studies are needed to evaluate the test-retest reliability and the 
responsiveness of the Swedish version of the WHODAS 2.0 in 
different populations and settings. In addition to the available cut-off 
score for dysfunction in psychiatric patients in Sweden (56), cut-off 
scores for other patient populations must be investigated to facilitate 
clinical use of the WHODAS 2.0 in Sweden. As weaknesses in content 
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validity exist in different language versions, they need to be solved by 
revision of the original instrument and transferred to all cross-cultural 
versions of the instrument. 
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Conclusions 
The psychometric properties of the self-administered Swedish 36-item 
version of the WHODAS 2.0 are comparable to those of other 
language versions. The self-administered Swedish WHODAS 2.0 
generally shows good content and construct validity. Some of the 
previously identified weaknesses of its construct validity were 
confirmed and were related to the item content and insufficient 
instructions. The findings support future revision of certain items of 
the WHODAS 2.0 and the life activity domain as well as adding 
further support for all six frames of reference of the WHODAS 2.0. 
The evidence of overall good content and construct validity together 
with available norm data supports the national use of the instrument 
in clinical settings and research. 
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Sammanfattning på svenska (Summary in Swedish) 
Titel: Mätegenskaper hos den svenska versionen av 
Världshälsoorganisationens självskattningsformulär av 
funktionshinder, WHODAS 2.0. 

Bakgrund: Omkring en miljard av världens befolkning uppskattas 
leva med funktionshinder. Trots att funktionhinder är komplext och 
omfattar flera dimensioner, anses det möjligt att mäta över tid, 
mellan individer och grupper. Världshälsoorganisationens 
skattningsformulär av funktionhinder (WHODAS 2.0) är idag det 
mest etablerade instrumentet för självrapportering av funktionhinder. 
Instrumenten har tidigare visat sig ha goda psykometriska egenskaper 
i olika kulturer. Det saknades däremot en psykometrisk utvärdering 
av det svenska självskattningsformuläret av WHODAS 2.0 i 
normalbefolkningen och kunskap om hur patienter förstår och 
uppfattar formuläret. Referensvärden saknades även. 

Syfte: Det övergripande syftet är att utvärdera mätegenskaperna av 
den svenska versionen av självskattningsformuläret WHODAS 2.0. 

Metoder: Två datainsamlingar har genomförts, en med kvalitativ och 
en med kvantitativ metod. Kvalitativa data samlades in via intervjuer 
(n = 12) med patienter från ortopedteknisk och psykiatrisk öppenvård 
som sedan analyserades med deduktiv kvalitativ innehållsanalys. 
Kvantitativa data samlandes även in via en enkätundersökning från 
ett tvärsnitt i normalbefolkningen (n = 3 482) som analyserades med 
statistiska metoder från klassisk testteori. 

Resultat: Innehållet i de flesta frågorna var godtagbart, lätt att förstå 
och att besvara utom för sex av de 36 frågorna (Studie I). Formuläret 
hade generellt god intern samstämmighet och acceptabel 
begreppsvaliditet med delvis stöd för instrumentets faktorstruktur 
(Studie II). En av de sex frågorna som var svåra var frågan (D1.4) om 
att lära sig något nytt (som exempelvis att ta sig till en ny plats) där 
exemplet var för styrande. I två frågor som handlade om relationer 
fanns brister. Frågan (D4.1) om att bemöta människor du inte känner 
fanns svårigheter med ordvalet ”bemöta”. Omfattningen av vad 
frågan (D4.5) om sexuella aktiviteter handlade om var otydligt, den 
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lämnades obesvarad av 8,6% och den diskriminerade inte heller till 
andra domänerna. I frågan (D5.4) om att få hushållsarbetet gjort så 
fort som det behövdes, gjorde formuleringen att vissa misstolkade 
frågan, dessutom är det otydligt för de i enpersonshushåll att veta hur 
frågan ska hanteras. I domän (D5) om dagliga aktiviteter, upplevdes 
de flesta frågorna handla om samma sak och den interna 
samstämmigheten var mycket hög (alpha 0.96). För domänen om 
delaktighet i samhället (D6), var det två frågor hade problem med 
innehållsvaliditet. Den svåraste frågan att besvara (D6.2) var om 
hinder i omgivningen. I frågan (D6.5) om känslomässig påverkan var 
det svårt att hantera eller förstå att både negativa och positiva känslor 
omfattades av frågan. Utöver det saknades instruktioner om två av de 
sex perspektiv som manualen beskriver att formuläret ska besvaras 
utifrån. 

Slutsatser: Mätegenskaperna hos den svenska självskattningsversionen 
av WHODAS 2.0 är jämförbara med andra språkversioner. Detta, 
tillsammans med att det nu finns uppdaterade referensvärden från 
normalbefolkningen, stödjer klinisk användning av instrumentet. 
Några av de tidigare kända bristerna i instrumentets begreppsvaliditet 
bekräftas och kan relateras till frågornas innehåll och att vissa 
instruktioner saknas vid självskattning. Kunskap om dessa brister är 
betydelsefullt för framtida revidering. 

Nyckelord: kognitiva intervjuer, Internationell klassifikation av 
funktionstillstånd, funktionshinder och hälsa, mätning av 
funktionshinder, patientrapporterade utfall 

Paulina Norén, Fakulteten för medicin och hälsa, Institutionen för 
hälsovetenskaper, 701 82 Örebro Universitet, Sverige 
(paulina.noren@oru.se) 
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