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Abstract

Objective: To determine the measurement properties and minimal important change (MIC) of the World Health Organization Disability Assess-

ment Schedule 2.0 (WHODAS 2.0) short (12 questions) and full (36 questions) versions in persons with nonspecific low back pain (LBP).

Data Sources: MEDLINE, Embase, Cumulative Index to Nursing and Allied Health Literature, APA PsycInfo, and Cochrane Central Register of

Controlled Trials (inception to May 2021).

Study Selection: Eligible studies assessed measurement properties or MIC of WHODAS 2.0 in persons with LBP.

Data Extraction: Paired reviewers screened articles, extracted data, and assessed risk of bias using Consensus-Based Standards for Selection of

Health Measurement Instruments (COSMIN) and COSMIN-Outcome Measures in Rheumatology checklists.

Data Synthesis: We descriptively synthesized results stratified by measurement property and LBP duration (subacute: 6 weeks to 3 months;

chronic: ≥3 months).

Results: We screened 297 citations and included 14 studies (reported in 15 articles). Methodological quality of studies was very good for internal

consistency and varied between very good and doubtful for construct validity, doubtful for responsiveness, and adequate for all other properties

assessed. Evidence suggests that WHODAS 2.0 full version has adequate content validity (2 studies); WHODAS 2.0 short and full versions have

adequate structural validity (3 studies), but construct validity is indeterminate (9 studies). WHODAS 2.0 short and full versions have adequate
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internal consistency (10 studies), and the full version has adequate test-retest and interrater reliability (3 studies) in persons with LBP. Minimal

detectable change (MDC) was 10.45-13.99 of 100 for the full version and 8.6 of 48 for the short version in persons with LBP (4 studies). WHO-

DAS 2.0 full version has no floor or ceiling effects, but the short version has potential floor effects in persons with chronic LBP (3 studies). One

study estimated MIC for the full version as 4.87 of 100 or 9.74 of 100 (corresponding to 1- and 2-point change on 0- to 10-cm visual analog scale

for pain, respectively), and 1 study estimated 3.09-4.68 of 48 for the short version.

Conclusions: In persons with LBP, WHODAS 2.0 full version has adequate content validity, structural validity, internal consistency, and reliabil-

ity. WHODAS 2.0 short version has adequate structural validity and internal consistency. Construct validity of the short and full versions is inde-

terminate. Since MDC is estimated to be larger than MIC, users may consider both MIC and MDC thresholds to measure change in functioning

for LBP.

Archives of Physical Medicine and Rehabilitation 2023;104:287−301

� 2022 by the American Congress of Rehabilitation Medicine. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Low back pain (LBP) is the leading cause of years lived with dis-

ability globally.1 Global years lived with disability for LBP were

42.5 million in 1990 and increased by 53% to 64.9 million in

2017.2 The global point prevalence of LBP was 7.8% in 2017,

affecting 577 million people at any given time.2 Overall, LBP has

led to considerable disability and lost productivity across popula-

tions worldwide.1,3-6 Due to of its high prevalence, LBP is also the

main reason for unmet needs for rehabilitation globally.7,8

Given the associated disability and needs for rehabilitation, it is

important to have an instrument with adequate measurement prop-

erties to assess functioning in persons with LBP. The World

Health Organization Disability Assessment Schedule 2.0 (WHO-

DAS 2.0) is a self-reported generic questionnaire developed by

the World Health Organization (WHO) to measure functioning

across different health conditions, cultures, and settings.9 WHO-

DAS 2.0 integrates an individual’s level of functioning in major

life domains and is directly linked to concepts of the International

Classification of Functioning, Disability, and Health (ICF).9 Based

on the ICF framework, functioning refers to all body functions and

structures, activities and participation, and the interaction between

a person’s health condition(s) and that individual’s contextual fac-

tors, including environmental and personal factors.9 However, the

utility of WHODAS 2.0 in measuring functioning in persons with

LBP remains unclear. Few systematic reviews have assessed the

measurement properties of WHODAS 2.0 in persons with LBP or

musculoskeletal conditions.10,11 Previous systematic reviews were

limited by a narrow search strategy (eg, did not include subject

headings for databases) or did not conduct risk of bias assessment

of included studies.10,11 The most recent systematic review con-

ducted a literature search that ended in January 2019,11 and
List of abbreviations:

COSMIN Consensus-Based Standards for the Selection of

Health Measurement Instruments

ICC intraclass correlation coefficient

ICF International Classification of Functioning,

Disability, and Health

LBP low back pain

MDC minimal detectable change

MIC minimal important change

OMERACT Outcome Measures in Rheumatology

SF-36 Short Form-36 Health Survey

WHO World Health Organization

WHODAS 2.0 World Health Organization Disability Assessment

Schedule 2.0
relevant studies on the measurement properties of WHODAS 2.0

in persons with LBP have been published since early 2019.12-19

Self-reported questionnaires to measure functioning are impor-

tant tools for the management and rehabilitation of LBP. From a

clinical perspective, health care providers can use a valid and reli-

able questionnaire to measure functioning to guide management,

inform prognosis, and assess outcomes after rehabilitation inter-

ventions for LBP. At the population level, a valid and reliable

questionnaire can be used in population-based surveys to measure

functioning across different cultures and settings. However, most

commonly used scales may not fully capture all constructs of func-

tioning as per the ICF framework.20 It is recommended that the

measurement of outcomes in rehabilitation be based on the ICF.21

WHODAS 2.0 questionnaire is promising for providing a compre-

hensive view of functioning and the effect of disability in persons

with LBP. WHODAS 2.0 covers the domains of cognition, mobil-

ity, self-care, getting along, life activities, and participation, as

linked to these concepts in the ICF framework.9 WHODAS 2.0

questionnaire thus extends beyond the narrower focus of measur-

ing functional limitations in LBP-specific questionnaires (eg,

Oswestry Disability Index, Roland Morris Disability Question-

naire) and helps to compare the effect on functioning across differ-

ent health conditions. Therefore, a systematic review is needed to

comprehensively synthesize the evidence on the measurement

properties of WHODAS 2.0 in persons with LBP.

We conducted a systematic review of the literature to deter-

mine the measurement properties (eg, validity, test-retest reliabil-

ity including minimal detectable change [MDC], responsiveness),

and minimal important change (MIC), of WHODAS 2.0 short (12

questions) and full (36 questions) versions in persons with nonspe-

cific LBP. We conducted this systematic review alongside a scop-

ing review (protocol: https://doi.org/10.17605/OSF.IO/GQYVB;

to be published separately) to inform the development of a global

indicator to measure effective coverage of LBP rehabilitation for

the WHO to use in population-based surveys.
Methods

We registered our protocol with the Open Science Framework

Registries on May 3, 2021 (https://doi.org/10.17605/OSF.IO/

SXTGK). Guidance from Consensus-Based Standards for the

Selection of Health Measurement Instruments (COSMIN)

informed our design and conduct of the review; specifically, we

incorporated COSMIN terminology for measurement properties

and the COSMIN Risk of Bias checklist (with some modifications

described below).22 We used the COSMIN−Outcome Measures

in Rheumatology (OMERACT) checklist to appraise studies
www.archives-pmr.org
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assessing the MIC of WHODAS 2.0.23 We reported our systematic

review according to the Preferred Reporting Items for Systematic

Reviews and Meta-analyses statement.24
Eligibility criteria

Population
We included studies of persons with nonspecific LBP. Nonspecific

LBP is defined as pain between the costal margin and inferior glu-

teal folds with or without leg pain in the absence of underlying

serious or major pathology (eg, fractures, dislocations, spinal cord

injury, inflammatory arthritides, neoplasms, malignant neoplasms,

any other serious pathology from trauma or deformities).25 We

focused on subacute (6-week to 3-month duration) and chronic

(≥3-month duration) LBP, given that the WHODAS 2.0 question-

naire has a recall period of 30 days. Study samples with musculo-

skeletal conditions or spinal pain were considered relevant if they

included participants with nonspecific LBP (reporting results

that included patients with LBP). We described these samples

as having musculoskeletal conditions (including LBP) in the

results section. We excluded studies targeting major neuromus-

culoskeletal or connective tissue disorders, autoimmune disor-

ders, congenital disorders, major trauma (eg, with serious

pathology), or deformities.

Instrument
We focused on WHODAS 2.0 questionnaire, which is a generic,

self-reported assessment instrument developed by the WHO to

provide a standardized method for measuring functioning across

different cultures and settings.9 We included studies using the full

(36 questions) (appendix 1) and short version (12 questions)

(appendix 2) of the questionnaire. The measurement properties of

WHODAS 2.0 have been examined in other conditions,10,11,26-29

and the short and full versions are correlated.30,31 We included

studies using simple or complex scoring as well as summary and

domain scores of WHODAS 2.0. Simple scoring involves adding

up the scores from each WHODAS 2.0 item without recoding or

collapsing response categories; thus, there is no weighting of indi-

vidual items.9 Complex scoring involves item response theory-

based scoring, which accounts for multiple levels of difficulty for

each WHODAS 2.0 item, using an algorithm to determine the

summary score by differentially weighting the items and levels of

severity.9

Measurement properties
Measurement properties included validity, reliability, and

responsiveness. Validity refers to the degree to which an out-

come measure measures the construct(s) it purports to mea-

sure.22 Content validity is the degree to which the content of an

outcome measure is an adequate reflection of the construct to

be measured.22 Construct validity is the degree to which the

scores of an outcome measure are consistent with hypotheses

based on the assumption that the outcome measure validly

measures the construct to be measured.22 Structural validity is

the degree to which the scores of an outcome measure are an

adequate reflection of the dimensionality of the construct to be

measured.22 Reliability refers to the extent to which scores are

measured without measurement error. For instance, for patients

who have not changed, scores are the same for repeated meas-

urements under several conditions (eg, over time [test-retest reli-

ability] and when administered by different persons on the same
www.archives-pmr.org
occasion [interrater reliability]).22 Responsiveness is the ability

of an outcome measure to detect change over time in the con-

struct to be measured when change has actually occurred.22

Interpretability, including MIC, is the degree to which one can

assign qualitative meaning (clinical or commonly understood

connotations) to a measure’s quantitative scores or change in

scores.22 MIC is defined as the smallest change in score that

patients perceive as important.32 Interpretability includes evalu-

ating the distribution of scores in the study population and floor

and ceiling effects.22

In addition to the above criteria, eligible studies met the fol-

lowing: (1) published in English, French, Chinese, German,

Greek, Farsi, Swedish, or Italian languages (to increase feasibility)

and (2) assessed measurement properties (eg, validity, reliability,

responsiveness) or MIC of the WHODAS 2.0 short and full ver-

sions in persons with LBP. We excluded the following during cita-

tion screening: (1) guidelines, letters, editorials, commentaries,

government reports, books and book chapters, conference pro-

ceedings, meeting abstracts, lectures and addresses, consensus

development statements, guideline statements, and studies not

reporting on methodology and (2) systematic reviews, literature

reviews, and case studies.
Information sources and search strategy

We developed the search strategy in consultation with an

experienced health sciences librarian. The search strategy was

reviewed by a second librarian using the Peer Review of Elec-

tronic Search Strategies Checklist.33 We searched MEDLINE,

Embase, Cumulative Index to Nursing and Allied Health Liter-

ature, APA PsycInfo, and Cochrane Central Register of Con-

trolled Trials. We used 2 searches focused on (1) key concepts

of spinal pain and WHODAS 2.0 (searched databases from

inception to April 22, 2021) (appendix 3) and (2) key concepts

of musculoskeletal conditions and WHODAS 2.0 (searched

databases from inception to May 10, 2021) (appendix 4). We

incorporated 2 searches to form a comprehensive and sensitive

search strategy that covered literature on spinal pain and mus-

culoskeletal conditions more broadly. The search strategy was

first developed in MEDLINE and adapted to other biblio-

graphic databases. The searches combined subject headings

(eg, Medical Subject Headings of the National Library of

Medicine in MEDLINE) specific to databases with free text

words related to WHODAS 2.0 and spinal pain or musculo-

skeletal conditions. We downloaded the search results into

EndNote X9 and removed duplicate references electronically.

We conducted a supplemental search of related systematic

reviews to identify any additional relevant studies.10,11
Study selection

We used a 2-phase screening process (titles/abstracts, full-text

screening) to select eligible studies. We conducted training

with screening a random sample of citations (50 titles/abstracts,

10 full texts) using predefined inclusion and exclusion criteria

to achieve agreement of ≥80% between reviewers before start-

ing screening. In phase I screening, paired reviewers (J.J.W.,

A.D.) independently screened citation titles and abstracts to

determine the eligibility of studies by categorizing studies as

possibly relevant or irrelevant. Paired reviewers (J.J.W., A.D.)

independently screened possibly relevant studies in full text

during phase II screening to determine final eligibility and

http://www.archives-pmr.org
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document reasons for exclusion. Reviewers met to discuss dis-

agreements and reach consensus on the eligibility of studies.

A third reviewer (P.C.) was involved if consensus could not

be reached. We contacted study authors for additional informa-

tion as needed when screening, assessing risk of bias, and con-

ducting data extraction of studies.
Methodological quality appraisal

We assessed the methodological quality of studies using the COS-

MIN checklist for studies assessing measurement properties and

the COSMIN-OMERACT checklist for studies estimating

MIC.23,34 Reviewers summarized judgments using the COSMIN

and COSMIN-OMERACT checklists to assess the overall risk of

bias for each study. All reviewers were trained in the use of these

critical appraisal instruments, whereby training included (1) a

review of the COSMIN and COSMIN-OMERACT checklists,

notes, and manuals; (2) independent appraisals of an assigned arti-

cle among reviewers; and (3) review and discussion of appraisals

to reach consensus and clarify methodology if needed. Specifi-

cally, pairs of independent reviewers critically appraised eligible

studies using the COSMIN and COSMIN-OMERACT checklists

to inform their judgment on the internal validity of studies. For

COSMIN, we assessed the quality of each study reporting on a

measurement property with items including design requirements

and preferred statistical methods, which were rated on a 4-point

scale as “very good,” “adequate,” “doubtful,” or “inadequate.”

We obtained a methodological quality score for each measurement

property by taking the lowest rating across the items (ie, “the

worst score counts” principle).34 Pairs of reviewers discussed dis-

agreements to reach consensus, and a third reviewer was involved

if consensus could not be reached. When assessing content valid-

ity, we did not include a rating of the patient-reported outcome

measure development and reviewer rating (modification from

COSMIN methodology). The WHO developed the WHODAS 2.0

questionnaire in a range of populations, including the general pop-

ulation, populations with physical problems, mental or emotional

problems, and problems related to alcohol and drug use.9 These

studies were not restricted to LBP samples and were therefore out-

side the scope of our review.
Data extraction and synthesis

A reviewer extracted data from eligible studies to build evidence

tables. A second reviewer verified all data items by checking the

extracted data to minimize error. We extracted data from each

study on author, year, study design, setting and participants,

instrument, and measurement properties (eg, validity, reliability,

responsiveness) and MIC where available. We calculated the

MDC (MDC=1.96£SEM£square root of 2; SEM=SD£square

root of (1�intraclass correlation coefficient [ICC]) using data

from studies where available.35 The percentage agreement and k

of agreement were computed for screening and critical appraisal.

We descriptively synthesized results following the Synthesis

Without Meta-analysis reporting guideline (appendix 5).36 For the

descriptive synthesis, we identified groups used in the synthesis,

which were groupings based on measurement property, version of

the questionnaire, and duration of LBP. We provided a description

of the synthesized findings and certainty of the findings. We

placed emphasis on measurement properties with methodological

quality of very good or adequate and indicated which studies con-

tributed to the synthesis.
Specifically, results were stratified by duration of LBP (eg,

subacute: 6 weeks to 3 months vs chronic: ≥3 months), version of

the questionnaire (short vs full version), and measurement prop-

erty (eg, validity, reliability, MIC). Based on guidance from COS-

MIN,22 we interpreted reliability as “sufficient” when ICC or

weighted k≥0.70, “indeterminate” when ICC or weighted k was

not reported, and “insufficient” when ICC or weighted k<0.70.
For hypotheses testing for construct validity, we interpreted con-

struct validity as “sufficient” when the result was in accordance

with the hypothesis (≥75% of results of all studies in accordance

with hypotheses), “indeterminate” when no hypothesis was

defined, and “insufficient” when the result was not in accordance

with the hypothesis provided by the investigators. As a modifica-

tion of COSMIN methodology, we did not formulate our own

hypotheses (eg, direction and relative magnitude of correlations

with other measure[s]) because of the multidimensional nature of

the WHODAS 2.0 questionnaire.
Results
Study selection

We screened 297 citations for inclusion (fig 1). We identified 14

studies reported in 15 articles as relevant, which were included in

our descriptive synthesis.12-19,37−43 Pilot screening achieved 92%

(titles/abstracts) and 90% (full texts) agreement based on indepen-

dent results. Interrater agreement for phase I and II screening

based on independent results was 88% agreement; k=0.62; 95%

CI, 0.44-0.80 for search 1; and 92% agreement; k=0.62; 95% CI,

0.47-0.78 for search 2. Independent critical appraisal before dis-

cussion to reach consensus had 80% agreement. After risk of bias

assessment, the methodological quality based on COSMIN was

(1) internal consistency: 6 of 6 studies rated as very good, (2)

structural validity: 3 of 3 studies rated as adequate, (3) cross-cul-

tural validity/measurement invariance: 1 study rated as adequate,

(4) reliability: 3 of 3 studies rated as adequate, (5) construct valid-

ity: ranged from doubtful to very good based on 7 studies, and (6)

responsiveness: 2 of 2 studies rated as doubtful (table 1). We con-

tacted authors of 4 studies13,38,39,43 for clarification on study meth-

odology, of which 2 authors13,43 responded with additional

information.
Study characteristics

Of the 14 included studies, 7 (50%) assessed WHODAS 2.0 full

version and 7 (50%) assessed the short version (table 2). Mean age

of study populations ranged from 45-71 years, and the proportion

of women ranged from 42%-72%. Study populations were persons

with chronic LBP (4 studies), LBP with mixed duration (1 study),

and other (9 studies; eg, samples of musculoskeletal conditions

that included participants with LBP). For studies with results spe-

cific to musculoskeletal conditions (including LBP), the propor-

tion of participants reported with LBP ranged from 39%-62%.

Most studies (79%) were conducted in the European region, 1 in

the Western Pacific, and 1 in the African region. Almost all studies

(13/14) were conducted in high-income countries.
www.archives-pmr.org
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Fig 1 Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram showing identification and selection of

included studies for (A) search 1 (concepts of spinal pain and WHODAS 2.0) and (B) search 2 (concepts of musculoskeletal conditions and WHODAS

2.0). Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; MCID, minimum clinically important difference; MDC, mini-

mal detectable change.
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Validity
Content validity
Evidence from 2 studies suggests that WHODAS 2.0 full version

has adequate content validity in persons with LBP15,40 (table 3).

In 1 study of persons with acute or chronic LBP, 47 categories of

the ICF were linked to WHODAS 2.0 full version, covering 30 of

the 36 WHODAS 2.0 items.40 Another study reported adequate

cross-cultural adaptation of WHODAS 2.0 Igbo language full ver-

sion among persons with chronic LBP in rural and urban

Nigeria.15
www.archives-pmr.org
Structural validity
Evidence from 3 studies (reported in 4 articles) suggests that the

WHODAS 2.0 short41,42 and full15,39 versions have adequate

structural validity in persons with LBP (see table 3).

Chronic LBP
In persons with chronic LBP, 1 study reported a 7-factor structure

to WHODAS 2.0 Igbo language full version based on exploratory

factor analysis (62.79% of items with factor loadings above 0.5;

66.67% of items loading on corresponding factor in the original

measure).15

Other populations
In persons with musculoskeletal conditions of mixed duration

(including LBP), the Kaiser-Mayer-Olkin’s Measure (proportion

http://www.archives-pmr.org


Fig 1 Continued
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of variance in variables that may be caused by underlying fac-

tors) was 0.88 for WHODAS 2.0 German language full version.39

In persons with chronic musculoskeletal conditions (including

LBP), 1 study (reported in 2 articles) reported 2 retained factors

to the Finnish language short version based on exploratory factor

analysis (eigenvalues of 5.15 and 1.04) and a 2-factor structure

based on confirmatory factor analysis (root mean square error of

approximation 0.049, x2=1.99, covariance between 2 common

factors 0.79).41,42
Construct validity for WHODAS 2.0 full version
(36 questions)

Summary statement
Four of 5 studies stated a priori hypotheses related to the construct

validity of WHODAS 2.0 full version (see table 3, appendix

6).13,15,38,39,43 The body of evidence from these 5 studies (3
supporting adequate construct validity, 1 indeterminate, 1 insuffi-

cient) suggests that construct validity of WHODAS 2.0 full ver-

sion in persons with LBP is indeterminate.13,15,38,39,43

Chronic LBP
In persons with chronic LBP, 1 study hypothesized that adults with

a lower quality of life and lower mood would have higher levels of

disability and that disability measured by Oswestry Disability Index

and WHODAS 2.0 would correlate (strength of correlations not

stated).13 A priori correlations were not hypothesized; thus, the con-

struct validity is indeterminate. Moderate to strong correlations were

reported between WHODAS 2.0 full version summary scores and

Short Form-36 Health Survey (SF-36) domains (r=�0.35 to

r=�0.87), Hospital Anxiety and Depression Scale domains (r=0.46

for anxiety, r=0.49 for depression), and Oswestry Disability

Index (r=0.87).13 Another study hypothesized that WHODAS 2.0

summary scores would at least moderately correlate (r≥0.3) with
pain and other measures of disability. This study reported
www.archives-pmr.org
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Table 1 Overall methodological quality for each measurement property of the WHODAS 2.0 short (12 questions) and full (36 questions) ver-

sions based on risk of bias assessment using the COSMIN Risk of Bias checklist

Measurement Property Assessed

Author

WHODAS 2.0

Version

Content

Validity*

Structural

Validity

Internal

Consistency

Cross-Cultural

Validity/

Measurement

Invariance Reliability

Criterion

Validity

Construct

Validity

Responsi-

veness

Chronic LBP

B€arlund et al12 Short Very good

Cwirlej-Sozanska et al13 Full Very good Adequate Doubtful Doubtful

Goncalves Silva et al37 Short Very good

Igwesi-Chidobe et al15 Full Adequate Adequate Very good Adequate Very good

Other

Fujiwara et al14 Short Very good Adequate

Garin et al38 Full Doubtful

Katajapuu et al16 Short Very good

Katajapuu et al18 Short Adequate

Katajapuu et al17,y Full

P€osl et al39 Full Adequate Very good Very good Doubtful

Røe et al40 Full Doubtful

Saltychev et al41,42 Short Adequate

Silva et al43 Full Very good Adequate Doubtful

Tarvonen-Schr€oder et al19 Short Adequate Very good

Abbreviation: COSMIN, Consensus-based Standards for the Selection of Health Measurement Instruments.
* Did not include rating of patient-reported outcome measure development and reviewer rating for content validity (modification from COSMIN

methodology).
y Study assessed floor and ceiling effects (informing interpretability only).
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correlations of r=0.54 with Roland Morris Disability Question-

naire, r=0.34 with Back Performance Scale, and r=0.56 with 11-

point Box Scale for pain.15 These results are in accordance with

hypotheses, thus suggesting adequate construct validity.
Other populations
In persons with LBP, 1 study investigated known group validity

and hypothesized differences in disability between groups with

different levels of pain. No significant differences in WHODAS

2.0 full version summary scores were reported between persons

with mild (numeric rating scale 0-3) vs severe (numeric rating

scale 7-10) pain (effect size=0.45)38; thus, the results are insuffi-

cient for construct validity. In samples of persons with musculo-

skeletal conditions of mixed duration (including LBP), 1 study

hypothesized that subscales of WHODAS 2.0 and SF-36 that

reflect the same dimensions would produce strong correlations

(with a priori correlations stated).39 Moderate correlations were

reported between WHODAS 2.0 full version summary scores and

SF-36 subscales ranging from r=�0.43 to r=�0.62 (highest corre-

lation with SF-36 subscale Physical Functioning).39 These results

were in accordance with hypotheses and suggest adequate con-

struct validity. In samples of persons with musculoskeletal condi-

tions of mixed duration (including LBP), 1 study hypothesized

that disability measured by WHODAS 2.0 increases with the num-

ber of pain points and pain intensity43; the study assessed for a sta-

tistically significant correlation (magnitude of correlation not

hypothesized a priori). A significant correlation was reported

between WHODAS 2.0 full version summary scores and visual

analog scale for pain intensity of r=0.44.43 Mean § SD WHODAS

2.0 full version summary scores were 35.7§13.3 among persons

with widespread pain, 29.0§14.1 in persons with pain in 2-3 sites,
www.archives-pmr.org
and 24.1§28.4 among persons with pain in only 1 location.43 The

results related to WHODAS 2.0 scores between different groups

suggest adequate construct validity.
Construct validity for WHODAS 2.0 short version
(12 questions)

Summary statement
Two of 4 studies reported a priori hypotheses to inform construct

validity of WHODAS 2.0 short version (see table 3, appendix 6).

The body of evidence from these 4 studies (2 supporting adequate

construct validity, 2 indeterminate) suggests that the construct

validity of WHODAS 2.0 short version in persons with LBP is

indeterminate.12,14,19,37

Other populations
In persons with chronic spinal pain, 1 study reported correlation

between WHODAS 2.0 short version summary scores and WHO

minimal generic data set scores was r=0.48 (P<.05); however, no
hypothesis was provided.19 Another study aimed to investigate if

WHODAS 2.0 short version could detect differences in disability

between 2 different spinal conditions. Differences in WHODAS

2.0 short version summary scores were reported between persons

with chronic spinal pain (mean, 22.0§0.99) compared with per-

sons with spinal cord injury (mean, 18.4§0.99),19 in support of

their expected findings. One study aimed to determine whether

generic measures of disability can differentiate individuals with

and without pain. In persons with musculoskeletal conditions of

mixed duration (including LBP), there were significant differences

in WHODAS 2.0 short version summary scores among persons

with LBP (mean, 23.4§8.7), persons with pain elsewhere (mean,

http://www.archives-pmr.org


Table 2 Characteristics of included studies on the measurement properties and minimal important change of the WHODAS 2.0 short (12 questions) and full (36 questions) versions in persons with

low back pain

Population Instrument Administration

Author N

Age (y),

Mean § SD

(Range) Sex (% Female)

Health Condition, Duration, Mean §
SD, Proportion With LBP (%) Setting

Country, Who Region, Low-/

Middle-/High-Income

Country*

Version of

Instrument,

Language

Participation Rate,

Follow-up Rate (If

Applicable)

Mode of

Administrationy Scoring Methodz

Comparator

Instrument (If

Applicable)

Chronic LBP

B€arlund

et al12
1379 47.6§14.9 64.0 Chronic LBP

92.0% had a main diagnosis

of M - Diseases of the MSK system

and connective tissue Most

frequent diagnosis M54-Dorsalgia

in 50.0%

Chronic duration not specified

Outpatient physical

and

rehabilitation

medicine clinic

at a university

hospital

Finland

European region

High-income

WHODAS 2.0 short

version

Language not

specified

Participation rate 44.0% Self-administered Summary scores

Simple scoring

0-48

ODI

Cwirlej-

Sozanska

et al13

92 66.0§11.6 62.0 Chronic LBP

(≥12wk)
Hospital

rehabilitation

ward

Poland

European region

High-income

WHODAS 2.0 full

version

Polish

Participation rate study

I: 87.6%

Follow-up for study

II: conducted 2 d

after

94.6%

Follow-up for study

III: conducted 1 mo

after completing

rehabilitation and

leaving the hospital

74.7%

Direct interview

implementing a

pen and paper

interview

method (self-

reported

questionnaire)

Summary and

domain scores

Complex scoring

0-100 scale

SF-36, ODI, HADS,

VAS for pain

Gonçalves

Silva

et al37

504 70.9§7.5 67.1 Various chronic conditions; LBP

(n=206) 54.8%

LBP duration

<6 mo
(n=16) 7.7%,

≥6 mo
(n= 190) 92.3%

Primary health care

practices

Portugal

European region

High-income

WHODAS 2.0 short

version

Portuguese

Participation rate not

reported

Interview-based Summary scores

Simple scoring

0-60

SPPB (for

performance-

based disability)

Igwesi-

Chidobe

et al15

12 (cross-cultural

adaptation,

pilot/pretesting

sample) 50 (test-

retest reliability

sample) 200

(Construct

validity sample)

45.0§10.36;

45.2§
11.55;

48.6§12.0

41.7; 64.0; 44.0 Chronic LBP Chronic duration not

specified

Urban and rural

areas of Nigeria

Nigeria African region Lower-

middle income

WHODAS 2.0 full

version Igbo

Participation rate not

reported

Interview-based Summary and

domain scores

Complex scoring

0-100 scale

Igbo-RMDQ, BPS,

BS-11

Other

Fujiwara

et al14
369 70.5§10.0 50.7 Any pain. The most common diseases

resulting in pain were spondylosis

and spinal stenosis

Duration not specified

Pain clinic at Nara

Medical

University

Japan

Western Pacific Region

High-income

WHODAS 2.0 short

version Japanese

Participation rate 99.7% Self-reported

questionnaire

Summary score

Complex scoring

0-100 scale

NRS, EQ-5D5L, TMIG

Index (IADL, IA,

SR)

Garin et al38 1190 52.7§15.6 56.2 Multiple chronic conditions; LBP

(n=118) 9.9% Duration not

specified

Seven different

European centers

Czech Republic, Germany,

Italy, Slovenia, Spain

European Region High-

income

WHODAS 2.0 full

version

Language not

specified

Participation rate not

reported for entire

sample

LBP specific, stable at

6 weeks n=17 LBP

specific, improved at

3 mo n=11

Self-administered

or interviewer-

administered

Summary and

domain scores

Complex scoring

0-100 scale

NRS for pain;

Terciles: Mild (0-

3), Moderate (4-

6), Severe (7-10)

Katajapuu

et al17
1988 47.6§15.0 65.0 Chronic MSK pain 88.0% had a main

diagnosis of M - Diseases of the

MSK system and connective tissue.

Most frequent diagnoses M54

Dorsalgia in 39.0% Chronic

duration not specified

Outpatient physical

and

rehabilitation

medicine clinic

of a university

hospital

Finland European region

High-income

WHODAS 2.0 short

version

Language not

specified

Participation rate 63.0% Self-administered

questionnaire

Summary score

Simple scoring 0-

48 scale (also

presented as a

percentage of

100%)

NA

(continued on next page)
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Table 2 (Continued)

Population Instrument Administration

Author N

Age (y),

Mean § SD

(Range) Sex (% Female)

Health Condition, Duration, Mean §
SD, Proportion With LBP (%) Setting

Country, Who Region, Low-/

Middle-/High-Income

Country*

Version of

Instrument,

Language

Participation Rate,

Follow-up Rate (If

Applicable)

Mode of

Administrationy Scoring Methodz

Comparator

Instrument (If

Applicable)

Katajapuu

et al18
1988 47.6§15.0 65.0 Chronic MSK pain 88.0% had a main

diagnosis of M - Diseases of the

MSK system and connective tissue.

Most frequent diagnoses M54

Dorsalgia in 39.0% Chronic

duration not specified

Outpatient physical

and

rehabilitation

medicine clinic

of a university

hospital

Finland European Region

High-income

WHODAS 2.0 short

version

Language not

specified

Participation rate 63.0% Self-administered

questionnaire

Summary scores

Simple scoring 0-

48 scale (also

presented as a

percentage of

100%)

NA

Katajapuu

et al16
1988 47.6§6.3 65.0 Chronic MSK pain 88.0% had a main

diagnosis of M - Diseases of the

MSK system and connective tissue.

Most frequent diagnoses M54

Dorsalgia in 39.0% Chronic

duration not specified

Outpatient physical

and

rehabilitation

medicine clinic

of a university

hospital

Finland European region

High-income

WHODAS 2.0 short

version

Language not

specified

Participation rate 63.0% Self-administered

questionnaire

Summary score

Simple scoring 0-

48 scale

NA

P€osl et al39 296 54.0§11.3 50.0 MSK conditions (LBP, rheumatoid

arthritis, osteoarthritis)

% with LBP not specified

Duration not specified

Inpatient or

outpatient

rehabilitation

(multicenter

study)

Germany European region

High-income

WHODAS 2.0 full

version German

Participation rate not

reported

Patient self-

administration

form of WHODAS-

36

Summary and

domain scores

Complex scoring

0-100 scale

SF-36

Røe et al40 118 47.0§12.0 52.0 Acute LBP (<4wk), subacute LBP (4-
12wk) or chronic LBP (>12wk)
13.0% acute 11.0% subacute

76.0% chronic

4 study centers Norway European region

High-income

WHODAS 2.0 full

version

Norwegian

Participation rate not

reported

Self-reported

questionnaire

Domain and item

scores Simple

scoring 0-5 scale

per item

Comprehensive ICF

Core Set for LBP,

ODI

Saltychev

et al41,42
501 47.0§13.7

(range, 16-

84)

65.0 MSK pain conditions 36.0% with back

pain (ICD-10 code M54) Other

relevant ICD-10 codes: 11.0% with

Intervertebral Disk Disorder

(M51), 2.0% with Dorsopathy

(M53), 2.0% with Deforming

Dorsopathy (M43), 2.0% with

Nerve root or plexus disorder

(G54), 2.0% with Spondylopathy

(M48) Duration not specified

Outpatient

physical and

rehabilitation

medicine clinic

of a university

hospital

Finland European region

High-income

WHODAS 2.0 short

version Finnish

Participation rate 67.0% Self-administered

questionnaire

Summary scores

Simple scoring 0-

48 scale (also

presented as a

percentage of

100%)

NA

Silva et al43 204 65.9§9.1 71.6 Individuals experiencing pain linked

to MSK pathologies (eg,

osteoarthritis 67.2%,

spondylarthrosis 46.6%)

Duration of pain not specified

Rehabilitation

clinics

Portugal

European region

High-income

WHODAS 2.0 full

version

Portuguese

Participation rate not

reported

Interview-based Summary and

domain scores

Complex scoring

0-100

Visual analog scale

Tarvonen-

Schr€oder

et al19

81 47.2§9.5 63.0 Chronic spinal pain 61.7% with

lumbosacral pain

Chronic duration not specified

Rehabilitation ward

of a tertiary

clinic in a

university

hospital

Finland

European region

High-income

WHODAS 2.0 short

version

Language not

specified

Participation rate not

reported

Self-administered

questionnaire

(patient or

proxy)

Summary and

domain scores

Simple scoring

0-48 scale

WHO minimal

generic data set

Abbreviations: BPS, Back Performance Scale; BS-11, 11-point Box Scale; EQ-5D5L, EuroQol-5 Dimension 5-Level; HADS, Hospital Anxiety and Depression Scale; IADL, instrumental independence; IA, intellectual

mobility; ICD-10, International Classification of Diseases, Tenth Revision; Igbo-RMDQ, Igbo-Roland-Morris Disability Questionnaire; MSK, musculoskeletal; NA, not applicable; NRS, numeric rating scale; ODI,

Oswestry Disability Index; SPPB, Short Physical Performance Battery tests; SR, social role; TMIG Index, Tokyo Metropolitan Institute of Gerontology Index; VAS, visual analog scale.
* As per the World Bank.
y Mode of administration includes self-report, interview-based, parent/proxy report, and so on.
z Scoring method includes scale, summary or domain score, simple or complex scoring.
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19.1§6.8), and persons with no pain (mean, 14.5§3.6),37 suggest-

ing adequate construct validity.

One study reported correlations (significant correlation coeffi-

cient >0.3 considered valid) but did not explicitly state hypothesis

related to direction of correlations; thus, construct validity is inde-

terminate. In persons with musculoskeletal conditions (including

LBP), correlation between WHODAS 2.0 short version summary

scores and (1) numeric rating scale for pain was r=0.37 (95% CI,

0.27-0.45); (2) EuroQoL 5-Dimension 5-Level was r=�0.66 (95%

CI, �0.72 to �0.60); and (3) Tokyo Metropolitan Institute of Ger-

ontology Index summary score was r=�0.67 (95% CI, �0.72 to

�0.61).14 Another study did not provide any a priori hypotheses,

so construct validity is indeterminate. In persons with chronic

musculoskeletal conditions (including LBP), correlation between

WHODAS 2.0 short version summary scores and Oswestry Dis-

ability Index was r=0.71 (P<.05).12
Cross-cultural validity/measurement invariance

One study investigated the sex-related differential item function of

WHODAS 2.0 short version in persons with chronic musculoskel-

etal conditions (including LBP).18 No significant differences in

WHODAS 2.0 short version summary scores (simple scoring)

were reported between men (mean, 27.2§19.9) and women

(mean, 27.4§19.3). Statistically significant differential item func-

tion between sexes was observed in 7 of the 12 items. Detected

differential item functions were uniform, suggesting that the

direction of sex-related differences between responses persisted

across the spectrum of disability severity. Men had to report

slightly worse disability on WHODAS 2.0 short version items

“household,” “emotional affection,” and “work” to achieve the

same score as women. In contrast, women had to report slightly

worse disability on WHODAS 2.0 short version items

“concentration,” “washing,” “dressing,” and “dealing with strang-

ers” to achieve the same score as men.
Internal consistency

Evidence from 6 studies suggests that WHODAS 2.0 full13,15,39,43

and short14,16 versions have adequate internal consistency in per-

sons with LBP (see tables 3 and 4).
Test-retest and interrater reliability

Evidence from 3 studies suggests that WHODAS 2.0 full version

has sufficient test-retest and interrater reliability in persons with

LBP (see tables 3 and 4).13,15,43
Minimal detectable change

Four studies estimated the MDC for WHODAS 2.0 full13,15,43 and

short16 versions (see tables 3 and 4). For WHODAS 2.0 full ver-

sion summary scores, MDC was 12.33 of 100 using simple scor-

ing,43 and ranged from 10.45-13.99 of 100 for complex

scoring.13,15 The MDC was 8.6 of 48 for WHODAS 2.0 short ver-

sion summary scores using simple scoring.16
Responsiveness

Evidence from 2 studies suggests that WHODAS 2.0 full version

may have adequate responsiveness in persons with LBP13,39 (see

table 3). In persons with chronic LBP who completed a
rehabilitation program, mean change in WHODAS 2.0 full version

summary scores (complex scoring) was �11.97§8.86 of 100

(effect size=�0.86).13 In persons with musculoskeletal conditions

of mixed duration (including LBP) who completed a rehabilitation

program, mean change in WHODAS 2.0 full version summary

scores (complex scoring) was �4.7 of 100 (SD and effect size not

reported).39
Floor and ceiling effects

Evidence from 3 studies suggests no floor or ceiling effects with

WHODAS 2.0 full version summary scores13,15 but potential floor

effects with WHODAS 2.0 short version summary scores17 in per-

sons with LBP (appendices 7A and 7B). In persons with chronic

LBP, there were no floor or ceiling effects in WHODAS 2.0 full

version summary scores on a 0-100 scale (complex scoring),

which were defined as ≥15% of participants providing the lowest

or highest possible score on WHODAS 2.0 full version,

respectively.13,15 In persons with chronic musculoskeletal condi-

tions (including LBP), a significant floor effect (set at >15%) was

observed for WHODAS 2.0 short version summary scores (simple

scoring, 0-48 scale), but no ceiling effects were observed.17
Minimal important change

Two studies estimated the MIC of WHODAS 2.0 full version in

persons with chronic LBP13 and of the short version in persons

with chronic musculoskeletal conditions (including LBP)16 (see

appendices 7A and 7B). In persons with chronic LBP, MIC of

WHODAS 2.0 full version (complex scoring) was estimated as

4.87 of 100 or 9.74 of 100 (corresponding to 1- or 2-point change

on 0-10 cm visual analog scale for pain intensity, respectively),

calculated using a linear regression model.13 In persons with

chronic LBP, MIC of WHODAS 2.0 short version (simple scor-

ing) was estimated as 3.09 of 48 (using 0.33£SD), 3.10 of 48

(using SEM), and 4.68 of 48 (using 0.5£SD), calculated using dis-

tribution-based methods.16
Discussion

Evidence suggests that WHODAS 2.0 full version has adequate

content and structural validity in persons with LBP, but construct

validity is indeterminate. Evidence suggests that WHODAS 2.0

full version has adequate internal consistency, test-retest reliabil-

ity, and interrater reliability in persons with LBP. For WHODAS

2.0 short version, evidence suggests that it has adequate structural

validity and internal consistency in persons with LBP, but con-

struct validity is indeterminate. The MDC ranged from 10.45-

13.99 of 100 for WHODAS 2.0 full version and 8.6 of 48 for the

short version. We found no floor or ceiling effects with the full

version but potential floor effects with the short version scores.

MIC for WHODAS 2.0 full version was estimated at 4.87 of 100

or 9.74 of 100 (corresponding to 1- and 2-point change on 0-10

cm visual analog scale for pain intensity, respectively) and ranged

from 3.09-4.68 of 48 for the short version.

Our systematic review provides more comprehensive and up-

to-date evidence on the measurement properties and MIC of

WHODAS 2.0 in measuring functioning in persons with LBP than

previous reviews.10,11 The systematic review by Federici et al

reported that WHODAS 2.0 correlated with disease-specific meas-

ures in persons with back pain based on 2 studies and did not find
www.archives-pmr.org
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Table 3 Evidence table on select measurement properties of WHODAS 2.0 short (12 questions) and full (36 questions) versions in persons

with low back pain

Author; WHODAS

2.0 Version Internal Consistency

Cross-Cultural Validity/

Measurement Invariance Reliability Measurement Error Construct Validity Responsiveness

Chronic LBP

B€arlund et al12;

WHODAS 2.0

short version

NA NA NA NA Correlation between WHODAS total score and

ODI total score r=0.71

P<.0001

NA

Cwirlej-Sozanska

et al13; WHODAS

2.0 full version

Cronbach a 0.92 (for

total score)

NA ICC2,1 (95% CI): 0.928

(0.898- 0.949) for the

total score Time between

the 2 measurements

amounted to 2 d on

average and were made by

different interviewers

For WHODAS total

score: SEM: 3.77

MDC95: 10.45

Correlation between WHODAS total score and

SF-36 domains r=�0.349 to �0.873,

P<.001 Correlation between WHODAS

total score and HADS domains anxiety

r = 0.455, P<.001 and HADS domain
depression r=0.489, P<.001 Correlation
between WHODAS total score and ODI

r=0.867, P<.001 WHODAS total score for
Pain VAS 0-4, mean §SD, 27.06§6.85;

P<.001 WHODAS total score for Pain VAS

5-10, mean § SD, 45.29§12.68; P<.001

For WHODAS total

score: SRM:

�1.35 ES: �0.86

SE: 0.24

Change between

first and third

study of WHODAS

total score: mean

§ SD, �11.97§
8.86; median,

�11.96

Gonçalves Silva

et al37;

WHODAS 2.0

short version

NA NA NA NA Comparing participants with LBP with those

with pain reported elsewhere or no pain:

For LBP group: mean global pain intensity

5.6§2.6 (using vertical numeric graphic

rating scale)

For LBP group: WHODAS total score mean §
SD, 23.4§8.7; P<.01 (when compared

with the no pain group)

Individuals who reported pain elsewhere:

WHODAS total score mean § SD, 19.1§
6.8; P<.05 (when compared with the no

pain group)

NA

Igwesi-Chidobe

et al15; WHODAS

2.0 full version

Cronbach a 0.97 (for

total score)

NA ICC (95% CI): 0.93 (0.88-

0.96) for the total score

For test-retest reliability,

measures completed at

baseline and repeated 7-10

d post baseline by the

same community health

worker

For WHODAS total

score: SEM: 5.05

MDC: 13.99

Correlation between Igbo-WHODAS total

score and Igbo-RMDQ r=0.54, P<.01
Correlation between Igbo-WHODAS total

score and BPS r=0.34, P<.01 Correlation
between Igbo-WHODAS total score and

BS-11 r=0.56, P<.01

NA

Other

Fujiwara et al14;

WHODAS 2.0

short version

Cronbach a 0.91

(entire scale)

NA NA NA Correlation between WHODAS and NRS r=0.37

(95% CI, 0.27-0.45) P<.001
Correlation between WHODAS and EQ-

5D5L r=�0.66 (95% CI, �0.72 to �0.60)

P<.001
Correlation between WHODAS and TMIG

Index, total r=�0.67 (95% CI, �0.72 to

�0.61) P<.001 Correlation between

WHODAS and TMIG Index, IADL r=�0.64

(95% CI, �0.69 to �0.57) P<.001
Correlation between WHODAS and TMIG

Index, IA r=�0.40 (95% CI, �0.48 to

�0.31) P<.001 Correlation between

WHODAS and TMIG Index, SR r=�0.53

(95% CI, �0.59 to �0.44)

P<.001
Garin et al38;

WHODAS 2.0

full version

NA NA NA NA No statistically significant difference

between WHODAS total score LBP mild

group (NRS 0-3) vs LBP severe group (NRS

7-10), ES 0.45

NA

Katajapuu

et al18; WHODAS

2.0 short

version

NA Subgroups: men, women No

difference in summary score

between men (27.2§19.9) and

women (27.4§19.3); P=.843

Significant (P<.05) uniform
DIF: Men who endorsed item

had slightly higher WHODAS

total score than women for

“household responsibilities,”

“being emotionally affected,”

“work”

Women who endorsed item had

slightly higher WHODAS than

men for “concentrating for 10

minutes,” “washing,”

“dressing,” “dealing with

strangers” WHODAS-12 items

dichotomized as “none”’ (rated

by respondents as 0) vs “any

limitation” (rated by

respondents as 1, 2, 3, or 4)

NA NA NA

(continued on next page)
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Table 3 (Continued)

Author; WHODAS

2.0 Version Internal Consistency

Cross-Cultural Validity/

Measurement Invariance Reliability Measurement Error Construct Validity Responsiveness

Katajapuu

et al16; WHODAS

2.0 short

version

Cronbach a 0.89

(entire scale)

NA NA For WHODAS total

score: SEM: 3.10

MDC: 8.6 Minimal

detectable

percentage

change 66%

NA NA

P€osl et al39;

WHODAS 2.0

full version

Cronbach a 0.87

(WHODAS

understanding

and

communicating)

Cronbach a 0.85

(WHODAS getting

around) Cronbach

a 0.82 (WHODAS

self-care)

Cronbach a 0.70

(WHODAS getting

along with

others) Cronbach

a 0.94 (WHODAS

activities)

Cronbach a 0.82

(WHODAS

participation)

NA NA NA Correlation between WHODAS total score and

SF-36 mental health �0.43, SF-36 vitality

�0.50, SF-36 pain �0.53, SF-36 physical

functioning �0.62, SF-36 role physical

�0.49, SF-35 role emotional �0.40, SF-36

social functioning �0.60; P<.01 for all of
the above

Mean § SD for

WHODAS total

score before

rehabilitation

intervention:

22.0§14.3 Mean

§ SD for

WHODAS total

score after

rehabilitation

intervention:

17.3§16.1

Røe et a41;

WHODAS 2.0

full version

NA NA NA NA NA NA

Saltychev

et al41,42;

WHODAS 2.0

short version

NA NA NA NA NA NA

Silva et al43;

WHODAS 2.0 full

version

Cronbach a 0.84 (for

total score) Only

65 responses

included in this

analysis of the

204 due to

nonapplicable

responses in

domain 5

“activities of

daily living” by

the rest of the

participants

NA ICC (95% CI): 0.95 (0.94-

0.96) for total score For

inter-evaluator reliability,

the WHODAS-36 was

administered in 2 different

interviews by 2 different

interviewers Minimum and

maximum time interval of

1-3 d

For WHODAS total

score:

*SEM: 4.45

*MDC: 12.33

WHODAS score between participants with

widespread pain: mean § SD, 35.7§13.3

WHODAS score between participants with

pain in only 1 spot: mean § SD, 24.1§
28.4; P=.009 WHODAS score between

participants with pain in 2 or 3 sites:

mean § SD, 29.0§14.1; P=.003

Correlation between WHODAS and

intensity of pain (visual numeric scale)

P<.01

NA

Tarvonen-

Schr€oder et al19;

WHODAS 2.0

short version

NA NA NA NA Correlation between WHODAS patient (n=81)

and proxy (n-31) sum scores in patients

with chronic spinal pain r=0.78, P<.0001
Correlation between WHODAS sum scores

(patient and proxy) and WHO minimal

generic data set r=0.48, P<.0001
WHODAS-12 scores rated by patients with

chronic spinal pain, mean § SD, 22.0§
0.99 compared with spinal cord injury,

mean § SD, 18.4§1.05; P<.05

NA

Abbreviations: BPS, Back Performance Scale; BS-11, 11-point Box Scale; DIF, differential item functioning; EQ-5D5L, EuroQol-5 Dimension 5-Level; ES,

effect size; HADS, Hospital Anxiety and Depression Scale; IADL, instrumental independence; IA, Intellectual mobility; Igbo-RMDQ, Igbo-Roland-Morris

Disability Questionnaire; NA, not applicable; NRS, numeric rating scale; ODI, Oswestry Disability Index; SR, social role; SRM, standardized response

mean; TMIG Index, Tokyo Metropolitan Institute of Gerontology Index; VAS, visual analog scale.
* Calculated by authors of the systematic review.
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any studies reporting on MIC for WHODAS 2.0.10 The systematic

review by Saltychev et al identified 3 studies assessing the struc-

tural validity and floor and ceiling effects of WHODAS 2.0 short

version in persons with musculoskeletal pain. Similar to our

review findings, Saltychev et al reported a 2-factor structure, with

a floor effect but no ceiling effect with the short version.11 The

systematic reviews were limited by a narrow search strategy that

did not include subject headings and absence of critical appraisal

to assess the methodological quality of studies.10,11 These system-

atic reviews also needed updating because the literature search

conducted by Federici et al10 spanned 1995-2015 and that by Salt-

ychev et al ended January 2019.11 Our review adds new evidence
on the construct validity of WHODAS 2.0 based on 10 studies and

found that other aspects of validity, reliability, and responsiveness

are adequate for WHODAS 2.0 in persons with LBP. Moreover,

we synthesized more recently published studies that estimated the

MIC of WHODAS 2.0 in persons with LBP.13,16

Our review findings have implications for clinical practice,

population surveillance, and future research. WHODAS 2.0 ques-

tionnaire comprehensively measures functioning across major

domains because it is directly linked to the ICF framework. Given

adequate measurement properties, health care providers and deci-

sion makers can consider using WHODAS 2.0 questionnaire to

measure functioning in persons with LBP. In clinical settings,
www.archives-pmr.org
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Table 4 Evidence on internal consistency, reliability, and minimal detectable change for WHODAS 2.0 short (12 questions) and full (36 ques-

tions) versions in persons with low back pain

Measurement Property Population Questionnaire Key Results

Internal consistency Chronic LBP WHODAS 2.0 full version summary

scores

Ranged from Cronbach a=0.9213-0.9715

Musculoskeletal conditions

including LBP

WHODAS 2.0 full version summary

scores

Cronbach a=0.8444

WHODAS 2.0 full version domain

scores

Cronbach a=0.70 (domain for getting

along with others) to a=0.94 (domain

for activities) for domain scores39

Musculoskeletal conditions

of mixed duration

including LBP

WHODAS 2.0 short version summary

scores

Cronbach a=0.8916-0.9114

Test-retest reliability Chronic LBP WHODAS 2.0 full version summary

scores

Between 2 measurements taken 2 d apart:

ICC=0.93 (95% CI, 0.90-0.95).13

Between 2 measurements taken 7-10 d

apart: ICC=0.93 (95% CI, 0.88-0.96)15

Interrater and test-

retest reliability

Musculoskeletal conditions

of mixed duration

including LBP

WHODAS 2.0 full version summary

scores

Administered again via interview by a

second interviewer within 3 d: ICC 0.95

(95% CI, 0.94-0.96)43

Minimal detectable change Chronic LBP WHODAS 2.0 full version summary

scores (complex scoring)

Ranged from 10.45/10013 to 13.99/10015

Musculoskeletal conditions

including LBP

WHODAS 2.0 full version summary

scores (simple scoring)

12.33/10044

Chronic musculoskeletal

conditions including LBP

WHODAS 2.0 short version summary

scores (simple scoring)

8.6/4816
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health care providers can use WHODAS 2.0 to measure function-

ing to guide management, to inform prognosis, and as an appropri-

ate outcome measure for assessing rehabilitation for LBP. At the

population level, WHODAS 2.0 can be used in population-based

surveys to measure functioning related to LBP across cultures and

settings, particularly the version with 12 questions because it is

shorter and easy to administer. Future research is needed to esti-

mate the MIC of WHODAS 2.0 short and full versions in persons

with LBP using anchor-based methods. We found 2 studies that

estimated the MIC of WHODAS 2.0, 1 study that used linear

regression and 1 that used distribution-based methods to calculate

MIC.13,16 Guidance from COSMIN recommends that the MIC be

determined using an anchor-based longitudinal approach with

multiple anchors to reflect a value that patients consider impor-

tant.22 Studies are also needed to assess the construct validity of

WHODAS 2.0 short and full versions, using a priori hypotheses

that state the direction and strength of correlations for hypothesis

testing.22 In addition, we did not find any relevant studies targeting

subacute LBP (6-week to 3-month duration), so future research

assessing the measurement properties of WHODAS 2.0 in this

population is warranted.

The MDC is estimated to be larger than the MIC for WHODAS

2.0 in persons with LBP. This can pose as a challenge to the utility

of the instrument, and varying approaches to address this issue are

discussed in the literature.44−48 We suggest that changes in function-

ing measured using WHODAS 2.0 may be considered as achieving

both thresholds indicated by MIC and MDC to be meaningful

because they represent different concepts in measurement.45,49 This

includes an estimated MDC of 10.45-13.99 of 100 and MIC of 9.74

of 100 for WHODAS 2.0 full version (complex scoring) as well as

MDC of 8.6 of 48 and MIC of 4.68 of 48 for the short version (sim-

ple scoring). In addition, health care providers, decision makers, and

other knowledge users using WHODAS 2.0 may consider
www.archives-pmr.org
supplementing with an additional question to assess for self-rated

improvement to facilitate applying an anchor-based approach.44

Study strengths and limitations

Our systematic review has strengths and offers unique contribu-

tions to this area. Our systematic review was planned a priori with

a registered protocol on Open Science Framework Registries and

reported based on the Preferred Reporting Items for Systematic

Reviews and Meta-analyses statement.24 Our search strategy was

comprehensive and reviewed by a second librarian using the Peer

Review of Electronic Search Strategies Checklist.33 In addition,

we used the recommended COSMIN and COSMIN-OMERACT

checklists to assess risk of bias in studies on measurement proper-

ties and MIC of patient-reported questionnaires.23,34 We also cal-

culated the MDC of WHODAS 2.0 based on available data in

studies.

Our systematic review has limitations. First, we included

studies published in English, French, Farsi, Chinese, German,

Greek, Swedish, or Italian languages to increase feasibility.

However, a previous study found no evidence of systematic

bias when using language restrictions in systematic reviews in

conventional medicine.50 We did not identify any possibly rel-

evant studies published in other languages during screening.

Second, we recognize that subjectivity and judgment are

involved in critical appraisal and took several methodological

steps to minimize its potential effect. Specifically, we (1)

trained reviewers to screen and critically appraise studies

using standardized methodology, (2) used a standardized criti-

cal appraisal tool to assess risk of bias (COSMIN and COS-

MIN-OMERACT checklists),23,34 (3) provided detailed notes

that accompanied the COSMIN and COSMIN-OMERACT

tools and edited to match the purpose of this review, and (4)

http://www.archives-pmr.org
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undertook a quality control assessment with an independent

reviewer to review all critical appraisal checklists, risk of bias

ratings, and extracted data.

As a limitation of the current state of literature, we found few

published studies assessing certain measurement properties of

each version of the WHODAS 2.0 (eg, cross-cultural validity/mea-

surement invariance, MIC) for LBP; further research is warranted.

In addition, most studies were conducted in high-income coun-

tries, including the European region (79% of included studies).

Therefore, some results may not be generalizable to other settings,

including low- or middle-income countries.
Conclusions

Evidence suggests that WHODAS 2.0 full version has adequate

content validity, structural validity, internal consistency, and reli-

ability in persons with LBP. WHODAS 2.0 short version has ade-

quate structural validity and internal consistency in persons with

LBP. The construct validity of the short and full versions is indeter-

minate. The MIC has been estimated for WHODAS 2.0 in persons

with LBP. Since MDC is estimated to be larger than MIC, health

care providers and decision makers may consider using both MIC

and MDC thresholds to measure change in functioning in persons

with LBP. Our review findings have implications for health care

providers, decision makers, and other knowledge users who intend

to measure functioning in persons with LBP. Health care providers

can consider using WHODAS 2.0 to measure functioning to guide

management, to inform prognosis, and as a rehabilitation outcome

measure for LBP. At the population level, WHODAS 2.0 can be

considered for use in population-based surveys to measure func-

tioning in persons with LBP across cultures and settings.
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