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ABSTRACT

Rationale: Different measures for quantifying the percentage of people with a disability in surveys result in
diverging estimates of prevalence and disability-related inequalities. Thus understanding the implications of
using different disability measures is of vital policy importance. This study is the first to investigate the within-
survey variation in disability prevalence based on two internationally recognized measures: the Washington
Group Short Set (WGSS) and the Global Activity Limitation Indicator (GALI). It is also the first to examine the
disability-related inequality in voter turnout, based on official validated voter records.

Methods: We use data on 11,308 25-54-year-old respondents from the 2016 wave of the Survey of Health,
Impairment and Living Conditions in Denmark (SHILD) to estimate the disability prevalence based on the WGSS
and the GALIL Moreover, we investigate health characteristics of individuals with a disability according to the
two measures and inequalities in two central social policy success parameters: voter turnout and employment.
Results: The WGSS estimates higher disability prevalence (10.6%) than the GALI (5.5%). Only 2.5% of the sample
are in both groups, implying that largely, different individuals are defined as having a disability depending on
which measure is used. The health profiles of the two groups also differ, as people with a GALI-defined disability
are significantly more likely to report a severe mental illness or a major physical health problem. The GALI
estimates indicate larger inequalities between people with and without a disability than the WGSS for the
probability of being employed, whereas there are no significant differences for voter turnout.

Conclusion: The choice of disability measure strongly influences within-survey estimates of disability prevalence,
the health profile of the defined groups, and inequalities in outcomes. The WGSS underrepresents the number of
people suffering from severe mental illness. Estimated inequalities in employment are larger for the GALI than for
the WGSS.

1. Introduction

societal participation, and activity level.
The variation in the degree to which these factors are included and

People with disabilities experience significant educational, occupa-
tional, and health disparities throughout many industrialized countries
(Amilon et al., 2017; Krahn et al., 2015; Rubio-Valverde et al., 2019).
However, as a disability arises in the interaction between the individual
with a health problem and his or her surroundings, defining and
measuring who has a disability is difficult (Myers et al., 2020). A large
set of measures exist for defining and quantifying the percentage of
people with a disability in a population (Altman, 2014; Burkhauser
et al., 2014). These measures differ in the extent to which they consider
factors related to, for example, the individual’s functional impairment,

emphasized stems from a change in the view on disabilities. While the
medical model, which frames disability as solely an impairment at the
individual level, was predominant in the 1970s-1980s, contemporary
models tend to emphasize the interaction between the individual’s
impairment and the barriers and structures that prevent the individual
from participating in various societal activities (McDermott and Turk,
2011). This change in the view on disabilities was influenced by the
social-constructivist model (Berger and Luckmann, 1967), which pos-
tulates that societal concepts are constructed in reciprocal interactions
between actors in society (Braddock and Parish, 2012). In parallel,
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deinstitutionalization of people with disabilities and advocacy by
disability groups (inspired by the civil rights movements for people of
color) have been put forward as causes behind the change in the view on
disabilities (Braddock and Parish, 2012).

The World Health Organzation’s (WHO) International Classification
of Functioning, Disability and Health (ICF) framework is widely
considered the gold standard for the conceptual understanding of
disability (Brandt et al., 2014). According to the ICF, disability is the
outcome of the negative aspects of the interaction between a person with
an impairment and the environmental and personal factors surrounding
that person (World Health Organiztion, 2013). Thus, the experience of
disability depends not only on the individual’s medical impairment, but
also on contextual factors such as the availability of assistive technolo-
gies, the accessibility of the built environment, societal attitudes to-
wards people with disabilities and the individual’s aspirations for his or
her life (World Health Organiztion, 2011). As the disability arises in the
dynamic interaction between individual and contextual factors, esti-
mating the prevalence of people with disabilities is a challenging task.

While studies investigating variation in the prevalence of disability
across definitions rely on data from different surveys, surveys them-
selves differ in factors such as sampling design, response rates, and the
time and method of data collection (Lauer and Houtenville, 2018). Thus
the resulting variation in disability prevalence may be due to variations
in disability measure, survey methodology, or both.

Using data from the Survey of Health, Impairment and Living con-
ditions in Denmark (SHILD), merged with administrative data on
gender, age, health, income, education, unemployment and turnout, this
paper systematically compares two internationally recognized disability
measures—the Washington Group Short Set of questions on disability
(WGSS) and the Global Activity Limitation Indicator (GALI)—for three
factors: disability prevalence, sociodemographic and health profiles,
and inequalities in employment rates and voter turnout.

As our study is the first to investigate the within-survey variation in
disability prevalence based on different measures, it can exclude dif-
ferences in survey methodology as a source of bias in differences in
disability prevalence across measures. Moreover, this study is the first to
investigate the disability-related inequality in employment and voter
turnout, based on official records.

Various approaches to measuring disability result in substantial
variation in disability rates among countries. Thus prevalence varies
from approximately 1% of populations in lower-income countries, such
as Bangladesh and Kenya, to about 15-20% in higher-income countries,
such as Canada, New Zealand, Spain and the U.S. (Mont, 2007). This
variation has mainly been attributed to lower-income countries usually
collecting information on disability via censuses (which only incorpo-
rate a limited number of disability-relevant questions, often with a
narrow focus on physical impairments), whereas higher-income coun-
tries usually collect disability data though more comprehensive surveys.
In addition, socio-cultural differences in the understandings of what
constitutes a “normal” level of functioning, as well as differences in the
age-distribution of populations (lower-income countries often have
younger populations than higher-income countries), may play a role
(Palmer and Harley, 2012; World Health Organiztion, 2011).

Furthermore, the prevalence of disability varies substantially within
countries, depending on what measure or definition is used (e.g.,
Angelov and Eliason, 2018; Brandt et al., 2014; Burkhauser et al., 2014).
Clearly, the substantial variation in disability rates across definitions
influences the composition of the resulting group of people that is
defined as having a disability.

Moreover, estimates of inequalities in key social policy success pa-
rameters, such as employment rates (Burkhauser et al., 2014), education
level (Rubio-Valverde et al., 2019), and democratic participation vary
across definitions. Equal participation in these areas is protected by the
United Nation’s Convention on the Rights of Persons with Disabilities
(CRPD). Accurate statistical data on disability and related inequalities
may guide policy makers in the evaluation, planning, and development
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of government programs and social interventions focused on the needs
of people with disabilities in areas such as labor market participation
and democratic inclusion. Thus, as the choice of definition influences the
success and accuracy in monitoring the national-level implementation of
the CRPD, understanding the consequences of using different definitions
is of vital policy importance.

2. Background
2.1. Disability policy in Denmark

In 2009, the Danish Parliament ratified the United Nations’
Convention on the Rights of Persons with Disabilities (CRPD), aimed at
promoting, protecting, and ensuring the full and equal enjoyment of all
human rights and fundamental freedoms by all persons with disabilities.
The CRPD is based on an expanded understanding of disability,
encompassing both physical and mental impairments (United Nations,
2020). In recent years, a sharp increase in the percentage of people
receiving psychiatric treatment (from 20 per 1000 inhabitants in 2007 to
26 in 2017) has led to an increased focus in Denmark on people with
mental health problems (Danish Regions, 2017; Mikkelsen et al., 2011).

Overall, Danish social legislation stipulates that people with severely
reduced physical or mental capabilities or capacities may have the right
to various forms of care and assistance services, assistive devices, ad-
aptations to the home and workplace and financial support (The Min-
istry of Social Affairs, 2011). The Law on Equal Treatment in the Labor
Market (LBK no. 1349, 2008) prohibits discrimination on the grounds of
disability in the labor market whereas the Disability Discrimination Act
(Law no. 688, 2018) prohibits such discrimination in all other areas of
society. Reforms aimed at actively reducing the number of recipients of
disability pensions by offering rehabilitation, training, and/or supported
employment to people with limited work capacity have been imple-
mented during the past decade (Danish Agency for Labour Market and
Recruitment, 2012).

Moreover, persons with disabilities have the right to receive personal
assistance when voting and absentee voting is available in hospitals and
in housing for the disabled for a certain period preceding an election day
(LBK no. 13, 2020).

2.2. The selected disability measures

Although standardized identification of people with disabilities in
surveys has been a global priority in public health research and policy
for at least the past 20 years, different measures are still used in different
geographical regions and contexts (Lauer et al., 2019). The United Na-
tions formed The Washington Group on Disability Statistics in 2001 to
guide the development of a short set of general disability measures
suitable for use in censuses and national surveys, with the purpose of
providing internationally comparable data on disability consistent with
the ICF (Lauer et al., 2019; Madans et al., 2001). As cross-national
comparison was a primary objective, the Washington Group Short Set
(WGSS) focuses on measuring functioning in core domains, rather than
measuring disparities in participation. As functioning is influenced by
differences in culture and economic resources across countries to a lesser
extent than opportunities for participation, functioning provides a better
basis for cross-country comparisons (Madans et al., 2011).

WGSS includes the following six questions with four ordinal re-
sponses (no difficulty, some difficulty, a lot of difficulty, cannot do at
all):

. Do you have difficulty seeing, even if wearing glasses?

. Do you have difficulty hearing, even if using a hearing aid?

. Do you have difficulty walking or climbing steps?

. Do you have difficulty remembering or concentrating?

. Do you have difficulty (with self-care such as) washing all over or
dressing?

g b wWwN =
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6. Using your usual (customary) language, do you have difficulty
communicating (for example understanding or being understood by
others)?

The WGSS has been used in the U.S. National Health Interview
Survey since 2010 and by 2019, over 60 countries had used it in censuses
or surveys (Lauer et al., 2019; Washington Group on Disability Statistics,
2018). The first part of question 6, “Using your usual (customary) lan-
guage,” was omitted in the Danish translation of the WGSS.

The Global Activity Limitation Indicator (GALI) is a single survey item
measuring participation restriction. GALI, which is primarily used
within the EU and its member states, is included in several major Eu-
ropean surveys such as the European Health Interview Survey (EHIS);
Survey of Health, Ageing and Retirement in Europe (SHARE); and Sur-
vey of Income and Living Conditions (SILC) (Van Oyen et al., 2018). Van
Oyen et al. (2018) have tested the concurrent and predictive validity and
reliability of the GALI and shown it to be good.

The GALI question reads as follows:

For at least the past 6 months, to what extent have you been limited
because of a health problem in activities people usually do? Would you
say you have been severely limited, limited but not severely, or not
limited at all?

2.3. Considerations and hypotheses

The differences between the WGSS and the GALI survey instruments
may result in differences in the estimated prevalence of disability, in the
composition of the group of people defined as having a disability, and in
their average outcomes, for the following three reasons:

First, while the WGSS instrument focuses solely on difficulties in core
functional domains to create a disability identifier, the GALI in-
corporates barriers to participation (i.e., “have you been limited in ac-
tivities people usually do”). Thus, the GALI, to a larger extent than the
WGSS, reflects an understanding of disability in which the health
impairment, in its interaction with various barriers, may hinder full and
effective participation in society. This difference between the two in-
struments may have important implications for the composition of the
identified group with disabilities. For example, recent studies have
shown that the discrimination and stigma faced by persons with dis-
abilities in general is much more prevalent among younger persons with
disabilities in particular, as it “violates cultural norms and expectations
regarding able-bodied working-age adults” (Namkung and Carr, 2019).
Similarly, respondents’ understanding of what “activities people usually
do” may vary with socio-demographic characteristics such as gender,
age, ethnicity, and educational attainment.

Second, the GALI specifies the duration of the health problem in the
survey question (i.e., “at least the past 6 months”), whereas this factor is
not included in the WGSS. Yet research has shown the transitory nature
of disability, with some people transitioning in and out of disability over
time, according to changes in their health status (Myers et al., 2020).
Thus, the differences in attention to duration in the framing of the two
disability instruments may have important implications for the resulting
composition of groups, with and without disabilities.

Third, the two instruments differ in the way they specify impair-
ments and their resulting limitations. The WGSS is highly specific,
identifying activity limitations in six domains. (e.g., seeing, hearing,
walking, remembering and concentrating, washing and communi-
cating). However, apart from “remembering and concentrating” (ques-
tion 4) and, to some degree, “communicating” (question 6), the WGSS
focuses solely on physical health limitations, neglecting limitations
associated with mental health impairments. Largely excluding mental
illness may constitute a weakness, as recent meta-analyses point toward
increasing rates of mental illness prevalence (albeit driven mainly by
increasing population size, population aging (Baxter et al., 2014; Richter
et al., 2019), and, in the Danish context, increasing prevalence among
youth (Ministry of Social Affairs and the Interior, 2020)). In contrast, the
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GALI is less specific, not even defining “a health problem,” thereby
leaving it up to the respondent as to which health impairments to
consider relevant.

These differences between the GALI and the WGSS can potentially
influence the estimated prevalence of disability and the characteristics
and outcomes of the identified groups, with and without a disability.
Therefore, we formulate three hypotheses:

As the GALI requires not only the existence of a health condition but
also a participation limitation, we expect disability prevalence based on
the GALI to be lower than that based on the WGSS. However, as people
with a mental health disability may be included in the GALI and given
the relatively high prevalence of such problems in Denmark (and most
other high-income countries) we might expect the total disability
prevalence based on the GALI to be larger than that based on the WGSS.
Given these opposing expectations regarding total prevalence, and our
expectation that mental health conditions are more prevalent among
respondents with a GALI-defined disability, we hypothesize as follows:

Hypothesis 1: The WGSS and the GALI result in diverging estimates
of disability prevalence.

Hypothesis 2: The percentage of respondents with a mental health
condition is larger among respondents with a GALI- defined disability
than among respondents with a WGSS-defined disability.

Moreover, the differences between the two measures may translate
into differences in key social policy success outcomes, such as employ-
ment rates and voter turnout. Due to the GALI’s inclusion of participa-
tion in “activities people usually do,” we hypothesize as follows:

Hypothesis 3: The difference in employment levels and voter turnout
between people with and without disabilities is larger when we use the
GALI to define disability than when we use the WGSS.

This study tests these hypotheses by analyzing the within-survey
differences in disability prevalence and sociodemographic and health
profiles when we use the GALI and the WGSS, respectively, to identify
people with disabilities. Furthermore, we analyze disability-related in-
equalities in employment levels and voter turnout for the two measures.

3. Methods
3.1. Data

We use data from the 2016 wave of the Survey of Health, Impairment
and Living conditions in Denmark (SHILD), a representative study
covering a broad range of topics, including the living conditions and
disability in the Danish population aged 16-64. Statistics Denmark
randomly sampled approximately 38,000 respondents for the survey
from on the full population, sending them an information letter about
the survey and a link to the questionnaire in their “e-boks”—a digital
communication service connected to the individual’s individual identi-
fier, used by both public authorities and private firms. In case of non-
response after three contact attempts via the e-boks, Statistics
Denmark contacted and interviewed respondents by telephone (with up
to five contact attempts per respondent). Respondents who were exempt
from using the e-boks for communication with public authorities, or who
had no registered telephone number, were contacted via regular mail.
The final sample includes 20,451 respondents (53.8% response-rate). In
this analysis, as we are interested in outcomes related to employment
and voting, we focus on individuals of prime working age (aged 25-54).
For this age category, the data includes 11,308 respondents with com-
plete information on all survey and register variables of interest.

3.2. Measures

We combine the data from SHILD with detailed individual-level in-
formation from the Danish administrative registries on socio-
demographic and health characteristics, employment, and voter
turnout.
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3.2.1. Measures of disability

We compare two measures of disability in this study. First, we
identify individuals as having a GALI-defined disability if they answered
that they, due to a health problem, had been “severely limited” or
“limited but not severely” from engaging in activities that people usually
do during the previous six months. Second, following the cut-off rec-
ommended by The Washington group, we code individuals as having a
WGSS-defined disability if they answered “a lot of difficulty” or “cannot
do at all” to one or more of the six WGSS questions (Washington Group
on Disability Statistics, 2019).

3.2.2. Outcome variables

To investigate inequalities between people with and without dis-
abilities, we focus on two central policy outcomes: voter turnout and
employment. A high voter turnout among people with disabilities is vital
for this group to achieve political power and to influence policy.
Moreover, the legitimacy of the democratic system may be called into
question if the representation of voters is low among vulnerable seg-
ments of the population. At the individual level, employment can
contribute to reduced social isolation, higher quality of life and better
living standards. At the societal level, high labor market participation
constitutes the economic basis of the welfare state.

We rely on register-based information for both outcome variables.
Using register-based information for our outcome measures has two
main advantages. First, we avoid common-source bias such as justifi-
cation bias, which arises if individuals who, for example, report being
unemployed or not voting are also more likely to report having a
disability. Second, previous research consistently show that self-
reported voter turnout surveys exaggerate turnout due to over-
reporting (i.e., people reporting that they voted when they did not)
and nonresponse bias (i.e., nonvoters are less likely to participate in
surveys) (Dahlgaard et al., 2019).

We circumvent common-source and over-reporting bias by relying
on unique validated turnout indicators from The Danish Turnout Proj-
ect, including individual-level voter turnout information for 91% of all
eligible voters in Denmark. There is no individual selection into the
turnout data as the collection is done administratively based on the
willingness of the municipality to provide access to the data. Seven
municipalities failed to provide access mainly due to not having a
digitized voting record (Hansen, 2018). Specifically, we use information
from the 2017 local (municipality and region) election for three reasons:
First, it took place in close connection with the 2016-SHILD wave.
Second, as Danish non-nationals officially residing in Denmark are
allowed to vote in local (but not national) elections, the number of re-
spondents exempt from voting will be lower. Third, following a legal
amendment in 2016 (Law no. 381, 2016), an estimated 2000 people
with disabilities who were previously excluded from the right to vote
due to deprivation of their legal capacity under section-6 of the Danish
Guardianship Act (LBK no. 1015, 2007) were given the right to vote in
the 2017 local election. This legislative change may positively have
influenced societal attitudes regarding the right to democratic partici-
pation among people with disabilities. We create a binary variable for
voter turnout: voted vs. did not vote.

We retrieved information on weekly employment status from the
Danish national registers (DREAM). We argue that it is labor market
attachment and not the number of hours per se that is the most impor-
tant indicator for employment. We therefore construct a binary variable
for employment status: employed or self-employed (including part-time
and full-time employment) vs. not employed (including unemployed, on
sick leave, on cash benefits, and receiving a disability pension). For
consistency, we measure employment status in the same week that the
2017 local election took place (from November 20-26, 2017).

3.2.3. Socio-demographic and health measures
We include basic information on gender, age and country of origin
from the Danish population registers. We code information on level of
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education from the education register to form five levels: compulsory
schooling, high-school education, vocational education, short- or me-
dium cycle higher education and long-cycle higher education.

To investigate possible asymmetries in the health profiles of the in-
dividuals with a disability according to the WGSS- and the GALI-
definition, respectively, we use both objective and subjective health
information. First, we use data from the Danish administrative health
registers from 2005 to 2015 (the 10 years preceding the SHILD survey
data collection) to construct a dichotomous indicator for medical con-
ditions based on groups of International Classification of Disease (ICD-
10) diagnoses recorded during a hospital stay or in relation to any out-
patient visits to a hospital. This indicator takes the value one if an in-
dividual has been diagnosed with one or more of the following condi-
tions at least once during the past 10 years: behavioral disorders or
ADHD, autism spectrum disorders, mobility disabilities, sensory dis-
abilities, learning disabilities, developmental disorders or mental dis-
orders. While previous studies have identified these diagnoses as being
associated with disability (Christoffersen, 2019; Dean et al., 2018), they
may not be exhaustive for all diagnosed conditions that are associated
with disability. We have sorted the diagnoses to form three indicators:
mental, cognitive, and physical conditions (supplementary material,
Table A provides a complete list of ICD-10 codes included in the three
indicators).

Second, respondents to SHILD were asked whether they had a major
“long-lasting physical health problem or disability,” or a major “mental
disorder.” We use this information to construct two binary subjective
health measures (major physical health problem; major mental health dis-
order). These self-reported variables have the advantage of allowing us
to identify the extent to which people with self-reported mental and
physical health problems, respectively, are captured by the two
disability measures (GALI and WGSS).

Supplementary material Table B presents descriptive statistics for
respondents, the original sample and people eligible to vote in the 2015
local Danish election. The table shows no substantial differences be-
tween the samples. Importantly, the share of individuals with disability-
related diagnoses is consistent across samples, indicating limited
disability-related non-response. Further, to the extent that disability-
related non-response is present, a major advantage of our data is that
the two measures (WGSS and GALI) are affected by it to the same extent.

3.3. Analytic strategy

We merged the data from SHILD with register data on selected
medical diagnoses (ICD10-codes), voter turnout, employment and basic
demographic information. We weight the data to adjust for imbalances
related to gender, age, and geographical location (region). After
computing the disability prevalence for the GALI and the WGSS, we
compute bivariate statistics of socio-demographic and health variables
to produce and compare percentages across the two disability
populations.

Moreover, we estimate separate binary logistic regressions with the
outcome measures (i.e. voter turnout and employment) as dependent
variables and each of the two disability measures as explanatory vari-
ables. We estimate models both with and without controls for socio-
demographic variables. To compare the estimated disability-related in-
equalities, we calculate the difference-in-difference in predicted out-
comes between individuals with and without a disability for the two
measures (GALI and WGSS). To calculate standard errors, we use the
Delta method. To test for statistical differences in disability coefficients
between models (i.e., across disability measures), we apply Z-tests. We
use STATA version 15.1 for all analyses.

4. Results

Table 1 presents descriptive statistics for our sample. The data show
large differences in the percentages of people defined as having a
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Table 1

Descriptive statistics.
Variable N Percentage
GALI-defined disability 639 5.5%
WGSS-defined disability 1231 10.6%
Employed 9048 79.0%
Voted 9351 81.6%
Female 6219 49.5%
Age (years)
25-34 3045 34.7%
35-44 3364 29.0%
45-54 4899 36.3%
Origin
Danish born 10,315 90.7%
Immigrants 901 8.4%
Descendants 92 1.0%
Education
Compulsory 1097 9.9%
High school 810 7.7%
Vocational 3614 31.0%
Short- and medium cycle higher education 3708 32.2%
Long-cycle higher education 2079 19.2%
Diagnoses’
Physical 1101 9.3%
Mental 439 3.9%
Cognitive 32 0.3%
Self-reported health conditions
Major physical health problem 849 7.0%
Major mental health disorder 300 2.7%

Note: ! Refers to selected diagnoses as specified in supplementary material,
Table A, registered in the period 2005-2015. Number of observations = 11.308.

disability according to the GALI and the WGSS, respectively. The prev-
alence of disability in the population is almost twice as large for the
WGSS definition (10.6%) than for the GALI definition (5.5%). Thus, the
WGSS estimates a higher disability prevalence than the GALI. This result
is in line with our first expectation (Hypothesis 1), suggesting diverging
estimates of disability prevalence between the two indicators.

Fig. 1 presents a Venn-diagram over the populations with a WGSS-
defined and GALI-defined disability, respectively. The most striking
result is the low degree of overlap between the two disability measures:
Of the 1231 individuals with a WGSS-defined disability, 23.6% also have
a GALI-defined disability, whereas of the 639 individuals with a GALI-
defined disability, 45.5% also have a WGSS-defined disability. Only
2.5 percent of the total sample have both a WGSS-defined and a GALI-
defined disability.

GALI = 55 %

3% 25 %

Note: Number of observations = 11.308.
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Table 2 presents the percentages of demographic and health-related
factors for the GALI and the WGSS samples, respectively, whereas Fig. 2
displays differences in these factors between people with disabilities as
defined by the GALI and the WGSS and 95% and 90% confidence in-
tervals. We focus on the 90% level of confidence, as differences between
the two samples may be understated in statistical tests due to over-
lapping (paired matched) samples.

Despite the large difference in prevalence and the low degree of
overlap between the two definitions, there are no significant differences
in gender or age. Within both samples, the greatest percentages of
people with a disability were between ages 45-54 and female. The
proportion of immigrants is significantly larger among people with a
WGSS-defined disability (12.3%) than among people with a GALI-

Table 2

Socio-demographic and health characteristics by disability status and coding.
Characteristic GALI WGSS

Yes No Yes No
Women 55.9%  49.1% 53.5%  49.0%
Age (years)
25-34 322%  34.8% 31.8%  35.0%
35-44 28.9%  29.0% 26.0%  29.3%
45-54 38.8%  36.2% 42.2%  35.6%
Origin
Danish born 91.9%  90.6% 86.9% 91.1%
Immigrants 7.3% 8.4% 12.3%  7.9%
Descendants 0.8% 1.0% 0.7% 1.0%
Education
Compulsory 23.8%  9.1% 23.5%  8.2%
High-school 10.6%  7.6% 8.1% 7.7%
Vocational 32.8% 30.9% 30.8% 31.1%
Short/Medium 24.8%  32.6% 27.6%  32.8%
Long 8.1% 19.8% 10.0%  20.3%
Disability pension 141% 1.7% 122% 1.2%
Medical conditions (ICD-10 30.6% 11.6% 28.4%  10.8%
diagnoses)

Physical 21.5%  8.6% 21.7%  7.9%
Mental 12.6% 3.4% 10.2% 3.2%
Cognitive 1.3% 0.2% 0.7% 0.2%
Self-reported health problem 54.3%  5.8% 38.6%  4.9%
Major physical health problem 45.4%  4.8% 321% 4.1%
Major mental health disorder 20.6% 1.7% 14.6% 1.3%
Number of observations 639 10,669 1231 10,077

Note: For a full overview of diagnoses included in “medical conditions,” see
Supplementary Materials, Table A.

WGSS = 10.6 %

8.1%

Fig. 1. Venn-diagram. Percentages of adults with disabilities across disability coding.
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Fig. 2. Differences in percentages with specific demographic and health-related characteristics between the WGSS and the GALI samples. Percentage points.

defined disability (7.3%). Some of the difference between the two def-
initions can be traced to WGSS question 6. To a larger extent than ma-
jority Danes, immigrants may “have difficulty communicating (for
example understanding or being understood by others)” due to limited
knowledge of Danish, rather than actually having a disability.

While levels of education are generally lower among people with a
GALI-defined disability than among people with a WGSS-defined
disability, these differences are not statistically significant. The same
holds true for differences in the proportion receiving a disability
pension. However, large asymmetries exist in the health profiles of the
two groups. People with a GALI-defined disability are more likely to
have a medical (ICD-10 classified) condition related to mental illness
than people with a WGSS-defined disability. The same pattern applies to
our subjective health measures, which show that the GALI estimate is 6
percentage points larger than the WGSS estimate for self-reported major
mental health disorders. These results are in line with our second
expectation (Hypothesis 2)—suggesting that the percentage of re-
spondents with a mental health condition is larger when the group is
defined by the GALI than when defined by the WGSS.

Moreover, remarkably large percentages of respondents with a
disability (regardless of whether we use the WGSS or the GALI to define
the group) do not have any type of medical diagnosis or subjective
health problem. Among respondents with a WGSS-defined disability in
particular, less than half have either a diagnosis or a self-reported health
problem.

In Table 3, we present differences in predicted probabilities of being
employed or having voted in the 2017 regional election for people with
and without a GALI-defined and a WGSS-defined disability, respectively.
We estimate models with and without controls for demographic vari-
ables (age, gender, origin) and level of education. While level of edu-
cation is an important predictor of employment and voter turnout, this
variable may be influenced by disability and hence, results in which we
control for level of education should be interpreted with caution.

We find significant disability-related inequalities in employment and
voter turnout, regardless of disability definition. The inequalities in
outcomes are much larger for employment than for voter turnout for
both disability definitions.

People with a GALI-defined disability are approximately 36 per-
centage points less likely to be employed than people not experiencing a
GALI-defined disability, whereas the corresponding inequality between
people with and without a WGSS-defined disability is approximately 30

Table 3
Difference in predicted outcomes for respondents with and without disabilities
across disability measures (percentage points).

Disability Difference in employment Difference in voter
measure turnout
GALI —-36.1 -36.1 —29.4 —4.2 -5.4 -1.2
2.1 @n 2.1 1.8)* 1.8 (1.6)
WGSS -30.1 -31.3 —25.7 -7.5 -7.4 -3.6
(1.5) 1.5) (1.5) 1.4 (1.3) 1.2)
Difference-in- 6.0* 5.2°% 3.7 -3.3 -2.0 —2.4
difference
(WGSS -
GALI).
No controls X X
Demographic X X
controls
Demographic X X

& education
controls

Note: *p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001. Demographic controls
include age, country of origin and gender. Number of observations = 11.308.

percentage points. Thus, we find larger disability-related inequality in
employment when measuring disability with the GALI than with the
WGSS. A Z-test (i.e., which tests the equality of the two disability co-
efficients between the two models) reveals that this difference-in-
difference of 6 percentage points is statistically significant at the 95%
level (or at the 90% level, when we control for demographic charac-
teristics). These results indicate that, when examining a specific policy
success parameter such as employment, we find support for Hypothesis
3 i.e., our results show larger inequalities when we use the GALI to
define people with disabilities than when we use the WGSS. The rela-
tively larger inequality associated with a GALI-defined disability may be
due to the GALI’s capturing more people with mental health disorders
than the WGSS.

For the second outcome, voter turnout, we find similar disability-
related inequality, although the difference between individuals with
and without a disability is less substantial for participation in elections
than for employment. People with a GALI-defined disability are
approximately 5 percentage points less likely to vote than people
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without a GALI-defined disability, whereas the corresponding inequality
between people with and without a WGSS-defined disability is
marginally larger, at approximately 7 percentage points. However, a Z-
test reveals that the difference-in-difference between the two definitions
is not statistically significant at the 90% level.

5. Discussion

Our findings suggest that choice of disability measure strongly in-
fluences the prevalence, composition, and outcomes of people defined as
having a disability. The WGSS produced prevalence estimates nearly
twice as large as the GALI. Several factors may explain this difference.
The GALI’s inclusion of limitations to participation in the question may
lead to lower percentages of people having a GALI-defined disability, as
people may indeed experience physical difficulties without being
“limited ... in activities people usually do.” Moreover, as the WGSS, in
contrast to the GALI, does not consider the duration of the health
problem, some people may be defined as having a WGSS-defined
disability on the basis of having an acute injury rather than a lasting
disability. Our findings are in line with those reported by Myers et al.
(2020), who elaborate on the transitory nature of disability.

Moreover, and surprisingly, we find limited overlap between the two
measures: Less than a fifth of individuals with either type of disability
had both types. Furthermore, among people with a WGSS-defined
disability, only about a quarter also had a GALI-defined disability,
whereas among people with a GALI-defined disability, only slightly less
than half also had a WGSS-defined disability. This limited overlap sug-
gests that the two definitions may identify groups of people with
different demographic and health profiles.

Nevertheless, differences in demographic characteristics between
the two groups were either insignificant (gender, age) or small (origin).
The higher percentage of people of immigrant descent with a WGSS-
defined disability is in line with the overall aim of the Washington
Group, that is, to produce internationally comparable data based on
questions concerning performance of “basic universal activities”
(Washington Group, 2009). Moreover, cultural differences in percep-
tions of what types of “activities people usually do” may have attenuated
the percentages of immigrants whom we coded as having a GALI-defined
disability. Consequently, the GALI may underestimate disabilities
among immigrants.

Although the sociodemographic differences were small, we find
substantial differences in the health profile of individuals defined by
either the WGSS or the GALI as having a disability. Despite resulting in
much larger estimates of disability prevalence, our findings strongly
suggest that the WGSS underrepresents individuals suffering from
mental illnesses. Given the increasing prevalence of mental illness in
many (high-income) countries (Baxter et al., 2014; Richter et al., 2019),
the specific focus of the WGSS on activity limitations in six
domains—not including limitations related to mental impairments—is a
potential limitation.

However, regardless of the choice of measure, we find large in-
equalities in the probability of employment between people with and
without disabilities. Thus, even in an egalitarian country such as
Denmark, with reforms encouraging labor market participation of, and
laws explicitly prohibiting discrimination against, people with disabil-
ities, this group has a much smaller probability of employment than
people without disabilities.

As we hypothesized (hypothesis 3) the inequality in employment is
largest for the GALI—a result most likely due to the incorporation of
barriers to participation in the question (employment is most likely
considered an “activity people usually do” by most people). Similarly,
regardless of the choice of measure, we find inequality—albeit relatively
small—in voter turnout between people with and without disabilities.
However, for voter turnout, we find no significant differences between
the two disability measures. This result contradicts our hypothesis 3,
that is, our expectation that inequalities would be largest for the GALI
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for both outcomes. Yet, contrary to employment, voting may not be
considered an activity people usually do and this distinction may explain
the different results for the two outcomes.

6. Limitations

Despite its high-quality data and comprehensive statistical analysis,
this study has four potential limitations that need mentioning. First,
although the opportunity to compare the within-survey variation be-
tween two internationally recognized disability measures is a clear
advantage of this study, the specific survey context may have influenced
prevalence estimates. The SHILD, as a survey on health, impairments
and living conditions, includes a number of items on health status that
may have “primed” respondents towards giving affirmative answers to
the two disability measures we examine, potentially leading us to
overestimate the prevalence of disability for both measures (Lee and
Schwarz, 2014).

Second, this study relies on cross-sectional data. Although this type
of data works well for our objectives (i.e., comparing the prevalence,
composition, and disability-related inequalities between the two
disability measures in focus), future studies could benefit from the in-
clusion of panel data, particularly as disability status may change over
time (Myers et al., 2020).

Third, we focus on disability-related inequalities in relation to two
vital policy outcomes, employment and voter turnout, finding particu-
larly large disability-related inequalities in employment. Nevertheless,
with the specific employment indicator used in this study, we cannot
distinguish between voluntary and involuntary labor market non-
participation. As we conducted the study in a Nordic welfare state,
where both disability pensions and similar social transfers are in place,
aimed at ensuring a certain income and living standard for individuals
who cannot participate in ordinary employment due to a health condi-
tion, the interpretation of differences in employment is not
straightforward.

Fourth, this study analyzes differences between the WGSS and the
GALI when using the conventional (binary) coding of disability, thereby
ignoring the gradient or severity in disability. Studying this gradient and
how it influences disability prevalence and inequalities therefor remains
an important topic for future research.

7. Conclusions

The choice of disability measure strongly influences estimates of
disability prevalence, the composition and characteristics of the group
defined as having a disability, and the inequalities that people with
disabilities experience. Policy-makers and researchers need to be aware
of these differences when designing surveys and censuses, choosing
between disability measures, and interpreting results. The GALI has the
advantage of being short and simple and of capturing a more disad-
vantaged group than the WGSS. However, given its focus on limitations
in participation, the GALI may be sensitive to different perceptions of
what types of “activities people usually do,” particularly when used
across different cultures or contexts.

In contrast, the WGSS has the clear advantage of being less sensitive
than the GALI to such variation in interpretation. Nonetheless, the
omission of questions on mental illness is a weakness, particularly in
high-income countries where mental health problems are a growing
concern. The current development of a module for psychosocial func-
tioning by The Washington Group is therefore a step in the right
direction.
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