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ABSTRACT

Background Monitoring socioeconomic inequalities
in population health is important in order to reduce
them. We aim to determine if educational inequalities
in Global Activity Limitation Indicator (GALI) disability
have changed between 2002 and 2017 in Europe (26
countries).

Methods We used logistic regression to quantify the
annual change in disability prevalence by education, as
well as the annual change in prevalence difference and
ratio, both for the pooled sample and each country, as
reported in the European Union Statistics on Income
and Living Conditions (EU-SILC) and the European Social
Survey (ESS) for individuals aged 30—79 years.

Results In EU-SILC, disability prevalence tended to
decrease among the high educated. As a result, both the
prevalence difference and the prevalence ratio between
the low and high educated increased over time. There
were no discernible trends in the ESS. However, there
was substantial heterogeneity between countries in the
magnitude and direction of these changes, but without
clear geographical patterns and without consistency
between surveys.

Conclusions Socioeconomic inequalities in disability
appear to have increased over time in Europe between
2002 and 2017 as per EU-SILC, and have persisted

as measured by the ESS. Efforts to further harmonise
disability instruments in international surveys are
important, and so are studies to better understand
international differences in disability trends and
inequalities.

INTRODUCTION

Describing changes in disability and its inequali-
ties between socioeconomic groups over time is
an important task of population health monitoring
with potentially important social security impli-
cations. The Global Activity Limitation Indicator
(GALI) is a disability indicator used since 2000 for
population health monitoring in Europe.’ * It has
been collected in national and European surveys
and used for international comparisons of socioeco-
nomic inequalities in disability® and disability-free
life expectancy (healthy life years) in the European
Union (EU).*® GALI has been found to be reason-
ably reliable,” ® making it appropriate to track
inequalities in disability and assess progress towards
reducing them.

Studies about trends in socioeconomic inequali-
ties in disability have mostly focused on the elderly,
among whom disability is often measured in terms
of (Instrumental) Activities of Daily Living. In the
USA, most studies have found decreasing disability
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trends, though not at similar speed across all socio-
economic groups, indicating increasing disability
inequality.”™"* Evidence from European countries
is varied. More adverse old age disability trends
for lower socioeconomic status (SES) groups rela-
tive to higher SES groups have been observed
in England"” '* and Barcelona,” while trends
are similar across education groups in Finland'®
and Norway,'” indicating widening to persisting
inequalities. There is more heterogeneity between
countries in old age inequality trends for non-
European countries.®" There are no studies that
include younger individuals from European coun-
tries, though there is a study investigating inequality
trends including individuals aged over 40 in the USA
that found socioeconomic inequalities in disability
narrowed between 2001 and 2011.%!

We use individual-level data from the annual
European Union Statistics on Income and Living
Conditions (EU-SILC) and the biennial European
Social Survey (ESS) to determine if educational
inequalities in disability have changed between
2002 and 2017 in Europe for persons aged 30-79.
It adds to the existing literature by using the GALI
indicator to explore trends in educational inequal-
ities in the overall European population from two
separate surveys, spanning a period of more than
a decade and by correcting for changes in the
phrasing of the GALI question in EU-SILC. Unlike
studies looking at old age disability trends, we
include younger individuals in our analyses.

METHODS
Data
The EU-SILC survey contains annual data on vari-
ables related to poverty, income, social exclusion,
health and living conditions.”* Tt started in 2004
and covers private households and their members
living in the 28 states of the EU. We used the
cross-sectional data for all years between 2005
and 2017. We excluded 2004 since fewer countries
were included in this year. We excluded countries
with more than 3 missing years, leaving 26 coun-
tries (online supplemental resource 1). Although
EU-SILC is governed by EU regulations, member
states can choose to some extent methodology
(collection mode, use of proxies) and wording of
questions, which can impact disability reporting.”
The ESS is a biennial cross-national survey
starting in 2002. It surveys beliefs, health, attitudes
and behaviour of individuals of more than 30 coun-
tries. The samples are representative of all individ-
uals over 15 years old living in private households.**
We included rounds 1-8 of ESS, between 2002 and
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2016. We excluded non-EU countries and countries with two or
less measurements over the period of study. This left 24 coun-
tries included (Romania and Latvia are included in EU-SILC and
not in ESS). For both surveys, we included individuals between
30 and 79 years and used individual-level data.

Disability

We used the (GALI) question to assess disability. Its standard
form is: ‘For at least the past six months, to what extent have you
been limited in activities people usually do?’. We dichotomised
“Yes, a lot” and “Yes, to some extent’ into one category.

The ESS includes the GALI question but without reference
to the 6-month time frame. For EU-SILC, countries varied
how they ask the question. Countries like Belgium, France
and Ireland have used the standard question for all years, for
example. Finland, Norway and the Netherlands changed the
question over time.

Measure of SES
Both surveys provided International Standard Classification
of Education 1997 (ISCED-97) educational attainment. We
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combined the ISCED categories to form three levels of educa-
tion: low (0-2), medium (3—-4) and high (5-6).%

Statistical analyses
Prevalence
For description, we calculated age-standardised prevalence of
disability by gender, education, year, country and survey using
the 2013 European Standard Population. We also calculated the
European average age-standardised GALI disability prevalence
by education for each survey by gender, education and year (see
online supplemental resource 2 for information on weighting).
We pooled data across countries stratified by survey and
gender. We used logistic regression with the GALI indicator
as dependent variable to obtain the overall annual change in
disability prevalence by education. These regression models
(referred to as model 1) included age, age squared, education
(low, medium, high), year of the survey, an interaction between
education and year, and country as independent variables. In
addition, to determine whether the estimates for annual change
in prevalence differ significantly between surveys, we conducted
t-tests using survey and gender-stratified models.
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Figure 1

Men. Age-standardised prevalence of Global Activity Limitation Indicator (GALI) disability (ages 30-79) for 26 countries and pooled

sample, by gender, education and survey (European Union Statistics on Income and Living Conditions (EU-SILC) 2005-2017; European Social Survey
(ESS) 2002-2016). The age-standardised prevalences were estimated through direct standardisation using 2013 European Standard Population.

The estimates for ‘Average’ correspond to the population weighted average of the prevalence of all countries. ESS uses the product of the post-
stratification weights and the population weights, and country normalised weights are used in EU-SILC. European regions are colour coded (Blue/
North: Finland, Sweden, Norway, Denmark; Red/West: UK, Ireland; Green/Continental: Netherlands, Belgium, Germany, Austria, France; Orange/South:
Portugal, Spain, Italy, Greece, Cyprus; Purple/Central East: Czechia, Slovenia, Slovakia, Hungary, Poland, Bulgaria, Romania; Yellow/Baltic: Lithuania,

Latvia, Estonia).
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Figure 2 Women. Age-standardised prevalence of Global Activity Limitation Indicator (GALI) disability (ages 30—79) for 26 countries and pooled
sample, by gender, education and survey (European Union Statistics on Income and Living Conditions (EU-SILC) 2005-2017; European Social Survey
(ESS) 2002-2016). The age-standardised prevalences were estimated through direct standardisation using 2013 European Standard Population.

The estimates for ‘Average’ correspond to the population weighted average of the prevalence of all countries. ESS uses the product of the post-
stratification weights and the population weights, and country normalised weights are used in EU-SILC. European regions are colour coded (Blue/
North: Finland, Sweden, Norway, Denmark; Red/West: UK, Ireland; Green/Continental: Netherlands, Belgium, Germany, Austria, France; Orange/South:
Portugal, Spain, Italy, Greece, Cyprus; Purple/Central East: Czechia, Slovenia, Slovakia, Hungary, Poland, Bulgaria, Romania; Yellow/Baltic: Lithuania,

Latvia, Estonia).

We conducted a second set of analyses stratified by country.

GALI comparability

To account for the heterogeneity in GALI question between
countries and across time in EU-SILC, we collected data on
GALI comparability for the years 2005-2017 (online supple-
mental resource 3). We extended model 1 for the pooled models
to include a three-level comparability variable (model 2) for
EU-SILC.

Educational inequalities

From models 1 and 2 we estimated the annual change in prev-
alence difference and prevalence ratio between the high and
low educated using the predicted probabilities from the models
derived with the margins command in Stata V.15. We also esti-
mated these inequality measures for each individual country.

Robustness tests

Because changes in the distribution of education can affect
changes in inequalities in disability over time (see online supple-
mental resource 4), we conducted additional analyses with the

relative index of inequality (RII) and slope index of inequality
(SI1).** % We also determined whether adding to our models
the proportion of each education group in the total population
(as measured in each survey) as control variable changed the
estimates.

Additional robustness analyses included using only probability
weights in the regressions, and for EU-SILC using data after
2008 and removing Latvia and Romania.

RESULTS

Prevalence

Figures 1 and 2 show the age-standardised disability preva-
lence (ages 30-79) by survey (left panel for EU-SILC and right
panel for ESS), gender, country and education over time (online
supplemental resources 5 and 6).

Figure 1 shows a slightly increasing prevalence for low-
educated men and a flat to slightly decreasing trend for high-
educated men. Figure 2 shows a slightly upward trend for
low-educated women and a slightly downward trend for high-
educated women. In ESS, average levels and trends for Europe
as a whole were largely similar. In both surveys, there was huge
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Table 1

Global Activity Limitation Indicator (GALI) prevalence change (% point) in 1 year (ages 30-79) for the pooled sample of 26 European

countries, by education, gender and survey (European Union Statistics on Income and Living Conditions 2005-2017; European Social Survey 2002—
2016) and t-tests of differences between the surveys

Men

EU-SILC (2005-2017)*
n=1809 402

ESS (2002-2016)t
n=110 603

Education level

(1

Q)

Average GALI
prevalence§

(1)

Average GALI
prevalence§

Difference between surveys

(2-(m1

Low (95% CI)
Medium (95% Cl)
High (95% Cl)

0.13 (0.08 t0 0.18)
-0.06 (~0.09 to —0.02)
-0.15 (-0.19 to —0.11)

0.04 (=0.01 t0 0.10)
—0.02 (-0.06 to 0.02)
-0.07 (-0.12 to —0.02)

30.48 (30.06 to 30.89)
26.04 (25.72 to 26.36)
18.42 (18.01 to 18.83)

—0.02 (-0.19 t0 0.16)
0.11 (=0.01 to 0.23)

0.01 (-0.14 t0 0.15)

27.54 (26.21 to 28.87)
27.19 (26.00 to 29.74)
18.78 (17.17 t0 23.93)

0.06 (~0.17 t0 0.28)
-0.12 (=0.29 to 0.06)
-0.08 (=0.27 t0 0.11)

Women

EU-SILC (2005-2017)*
n=2 064 508

ESS (2002-2016)t
n=128 401

Education level

(1

(2)+

Average GALI
prevalence§

(1)

Average GALI
prevalence§

Difference between surveys

(2-(M1

Low (95% Cl)
Medium (95% Cl)

High (95% CI)

0.10 (0.06 to 0.14)
-0.13 (-0.17 to —-0.09)

-0.16 (-0.21 to —0.10)

0.00 (-0.05 to 0.05)
-0.09 (-0.14 to —0.05)

-0.13 (-0.18 to —0.07)

34.74 (34.33 to 35.15)
28.31(27.99 to 28.63)

22.21 (21.75 to 22.66)

0.02 (-0.13 t0 0.17)
0.17 (0.05 t0 0.29)

—0.00 (-0.18 t0 0.18)

31.07 (29.83 to0 32.31)
28.03 (26.80 t0 29.27)

21.95 (19.98 to 23.93)

-0.02 (-0.23 t0 0.17)
-0.25 (-0.43 to -0.07)

-0.13(-0.35t0 0.11)

Significant at the 95% level in bold.

Estimates are obtained from gender-stratified logistic models using microdata with the dichotomous GALI indicator as dependent variable:

(1) logit(GALI)=b0+b1(age)+b2(age)(age)+b3(education)+b4(year)+b5(year*education)+b6(country).

(2) logit(GALI)=b0+b1(age)+b2(age)(age)+b3(education)+b4(year)+b5(year*education)+b6(country)+b7(GALI comparability).

The annual change in prevalence by education is estimated by fitting the logistic regressions with all countries pooled (using the product of the population and survey weights in the regression),
and after estimation, the command margins edu_3cat, dydx(year) gives the average marginal (partial) effects. This means that the effects are calculated for each observation in the data and then
averaged. The annual change in prevalence difference is estimated by subtracting the marginal (partial) effects of the low and high educated.

The annual average change in prevalence ratio is estimated by predicting the prevalence of disability by education and year after fitting the logistic models using the margins command and the

prevalence ratios, and then calculating the average change over the period of study.

*European Union Statistics on Income and Living Conditions (EU-SILC) annual microdata between 2005 and 2017. Member countries in EU-SILC use variants of the GALI question over time.
tEuropean Social Survey (ESS) biannual microdata between 2002 and 2016. ESS uses the same version of the GALI question for all countries and years. This version omits the 6-month time frame

of the standard GALI question.

+GALI comparability estimates include baseline model plus a three-level categorical variable related to phrasing (comparable, partially comparable, not comparable) for EU-SILC only.
§Average age-standardised GALI prevalence over the corresponding period for each survey using the 2013 European Standard Population for all countries included in the sample.

fITwo-sample t-test between the EU-SILC and ESS coefficients.

variability between countries, which often had somewhat erratic
patterns over time.

Table 1 shows the average annual change in disability preva-
lence by education for the country-pooled models, stratified by
survey and gender. For men in EU-SILC, model 1 estimates that
low educated experienced an average increase of 1.3% points
in prevalence per decade (0.13%x10), whereas high educated
experienced a decrease of 1.5% points per decade. In model 2,
correcting for changes in GALI phrasing, the change for the low
educated is reduced to a non-statistically significant increase of
0.4% points decennially, while the high educated decreased by
0.7% points. Among women in EU-SILC, changes in disability
prevalence were also more unfavourable among low than high
educated. For an overview of the effect of the inclusion of the
GALI disability correction variable on prevalence, see online
supplemental resource 7.

The ESS finds no statistically significant trends for both
genders and education levels. The t-tests in table 1 indicate that
the Europeans of average annual change in disability prevalence
do not differ statistically between surveys.

The results of the country-stratified models for the annual
change in disability prevalence (online supplemental resources 8
and 9) show substantial heterogeneity between countries within
a survey and for the same country between surveys.

Educational inequalities

Figures 3 and 4 show the trend in prevalence difference (low
educated—high educated) and prevalence ratio (low educated/
high educated) by gender, survey and country. The average prev-
alence difference in EU-SILC is around 12%, and 9%-10% in
ESS. The average prevalence ratio is around 1.6-1.7 in EU-SILC
and 1.4-1.5 in ESS. Among men in EU-SILC, the average

prevalence difference and ratio appear virtually constant during
the study period. Among women in EU-SILC, the average
prevalence difference and ratio show a slight upward slope. In
ESS, the trends for the prevalence difference and ratio appear
constant for both genders. Here again, we see substantial hetero-
geneity between countries and sometimes erratic patterns in
single countries.

Table 2 presents the regression-based results for the change in
prevalence difference and prevalence ratio over time. For men,
EU-SILC model 1 estimates a statistically significant increase of
the average prevalence difference of 2.8% points decennially.
After the GALI comparability correction, model 2 estimates a
statistically significant increase of 1.1% points decennially. The
corresponding estimate from ESS is a non-statistically significant
decrease of 0.3% points per decade. The average prevalence
ratios have also increased over time according to EU-SILC. The
differences between the two surveys are not statistically signifi-
cant for the difference and the ratio.

For women in EU-SILC, model 2 estimates a statistically
significant increase of the average prevalence difference of 1.2%
points decennially. The corresponding estimate from ESS is a
non-statistically significant increase of 0.2% points decennially.
The difference between the two surveys is not statistically signif-
icant for the prevalence difference and ratio.

The results for the SII and RII trends (online supplemental
resource 10) are similar to those for the prevalence difference
and ratio, with statistically significant increases in EU-SILC and
non-statistically significant increases in ESS.

Robustness
The results are robust to several changes (online supplemental
resource 11). The inclusion of the proportion of education as a
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Figure 3 Men. Prevalence difference (low—high) and prevalence ratio (low/high) of Global Activity Limitation Indicator (GALI) disability (ages
30-79) for 26 countries and pooled sample, by gender, education and survey (European Union Statistics on Income and Living Conditions (EU-SILC)
2005-2017; European Social Survey (ESS) 2002-2016). The prevalence difference is estimated as the simple difference of the age-standardised (using
2013 European Standard Population) prevalences (low—high educated). The prevalence ratio is estimated as the ratio of the prevalences (low/high
educated). The ‘Average’ corresponds to the population weighted average of the prevalence difference and ratio of all countries. European regions
are colour coded (Blue/North: Finland, Sweden, Norway, Denmark; Red/West: UK, Ireland; Green/Continental: Netherlands, Belgium, Germany, Austria,
France; Orange/South: Portugal, Spain, Italy, Greece, Cyprus; Purple/Central East: Czechia, Slovenia, Slovakia, Hungary, Poland, Bulgaria, Romania;

Yellow/Baltic: Lithuania, Latvia, Estonia).

covariate or using only probability weights in the analysis does
not change the conclusions of the main analyses. For EU-SILC,
the trends are attenuated if analysed only after 2008, yet they
remain statistically significant. The results are also robust to
excluding Romania and Latvia.

DISCUSSION

Summary of results

There was a clear educational gradient in disability prevalence
for individuals between 30 and 80 years old. In EU-SILC,
disability prevalence tended to decrease among the high
educated and remained constant for the low educated. Both the
prevalence difference and the prevalence ratio between low and
high educated increased over time. The increase in prevalence
difference amounts to more than a 1% point in 10 years. There
were no discernible trends in the ESS, though trends were not
significantly different between surveys. There was substantial
heterogeneity between countries in the magnitude and direction
of these changes in prevalence and inequalities, but without clear
geographical patterns and without consistency between surveys.

Comparison to other studies

Directly comparing our results to other studies is complicated
by differences in study populations, the instrument used to
measure disability and the period of study. Furthermore, there
are no studies to our knowledge that look at the overall Euro-
pean population trends in disability by education. Most studies
in Europe and the USA include only older individuals. Our esti-
mates for Europe are in line with most of the literature of old age
disability that finds individuals with a lower socioeconomic posi-
tion have higher levels of disability relative to individuals with a
higher position, and that these differences are persistent and in
most cases are not narrowing over time.' ™3 1¢172% A study from
California in the USA between 2001 and 2011 including individ-
uals over age 45 finds that while racial inequalities in disability
widened, the gap between the most and least socioeconomically
advantaged appeared to have narrowed.?! Our study suggests
that some European countries have experienced more favour-
able trends than others, but differences between countries may
be due to differences in measurement (eg, sampling procedures,
survey administration) and reporting. Our results are consistent
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Figure 4 Women. Prevalence difference (low—high) and prevalence ratio (low/high) of Global Activity Limitation Indicator (GALI) disability (ages
30-79) for 26 countries and pooled sample, by gender, education and survey (European Union Statistics on Income and Living Conditions (EU-SILC)
2005-2017; European Social Survey (ESS) 2002-2016). The prevalence difference is estimated as the simple difference of the age-standardised (using
2013 European Standard Population) prevalences (low—high educated). The prevalence ratio is estimated as the ratio of the prevalences (low/high
educated). The ‘Average’ corresponds to the population weighted average of the prevalence difference and ratio of all countries. European regions
are colour coded (Blue/North: Finland, Sweden, Norway, Denmark; Red/West: UK, Ireland; Green/Continental: Netherlands, Belgium, Germany, Austria,
France; Orange/South: Portugal, Spain, Italy, Greece, Cyprus; Purple/Central East: Czechia, Slovenia, Slovakia, Hungary, Poland, Bulgaria, Romania;

Yellow/Baltic: Lithuania, Latvia, Estonia).

with prior studies on trends in educational inequalities of self-
assessed health in European countries.”” 3

Differences in disability prevalence between socioeconomic
strata are likely due to differences in the presence of disabling
health conditions, and their interaction with environmental and
personal factors.>! An important risk factor for health conditions
and disability is high body weight, which has been linked to the
development of musculoskeletal disease®* and mental health
afflictions.”® A study looking at educational differences in trends
in obesity in several European countries between 1990 and 2010
finds that obesity increased for most countries, and the low
educated were more adversely affected.’® Widening inequalities
in obesity could explain part of the widening of inequalities in
disability that we observe in this study. Other important explana-
tions include widening socioeconomic inequalities in smoking™
as well as in material conditions.*®

While there is less agreement in disability trends by education
between the unadjusted EU-SILC estimates and the ESS estimates,
the inclusion of the GALI phrasing correction brings the EU-SILC
estimates closer to those of ESS, with a less sharp increase in
prevalence for low educated and a decreasing trend for the high

educated. The adjusted EU-SILC and ESS estimates do not differ
significantly, even for women, with less similar trends between
surveys than for men. The impact of the correction is not as
strong on the change in absolute and relative inequalities, since
the change in phrasing seems to impact low and high educated
in a similar way. The only significant difference between surveys
for the inequality trends occurs for medium-educated women.
Since there is no gold standard survey, it is hard to say whether
EU-SILC or ESS is closer to the underlying population trend in
prevalence by education and their absolute and relative inequali-
ties, though we can conclude from both that inequalities are not
narrowing for either genders.

Changes in the distribution of education could also drive
trends in disability prevalence and inequalities. After accounting
for this explicitly by including the per cent of the sample for each
education level in the model, the results were not significantly
changed. In addition, the results for the SII and RII trends are
similar to those based on prevalence ratio and difference.

Although we focused on estimating the overall trends for
Europe, it is important to note that there is substantial heteroge-
neity in both levels and trends of disability by education between
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Table 2  Global Activity Limitation Indicator (GALI) educational inequalities (prevalence difference in % points and prevalence ratio) change in 1
year (ages 30-79) for the pooled sample of 26 European countries, by education, gender and survey (European Union Statistics on Income and Living
Conditions 2005-2017; European Social Survey 2002-2016) and t-tests between survey estimates

EU- SILC (2005-2017)*

ESS (2002-2016)t Difference between

Men n=1885 712 n=110 603
surveys
A inequality in 1 year (1) (2)§ Average inequalityll (1) Average inequality]l  (2)-(1)#
Prevalence difference 0.28 (0.21 t0 0.34) 0.11(0.03 t0 0.17) 12.05(11.26 t0 12.84)  —0.03 (-0.27 to 0.21) 9.92 (9.25 to 11.95) 0.14 (-0.14 t0 0.41)
(95% CI)
Prevalence ratio 0.026 (0.017 t0 0.028)  0.010 (0.004 to 0.015) 1.650 (1.591 to 1.710)  —0.003 (-0.015 t0 0.004) 1.532 (1.421to 1.701)  —0.013 (~0.030 to 0.004)
(95% ClI)
EU- SILC (2005-2017)* Diff betw
Women n=2 064 508 ESS (2002-2016)t n=128 401 ffierence between
surveys
A inequality in 1 year (1) (2)8 Average inequality]] (1) Average inequality]l  (2)-(1)#
Prevalence difference 0.26 (0.19 t0 0.32) 0.12 (0.04 t0 0.18) 12,53 (11.76 t0 13.36)  0.02 (-0.21 t0 0.23) 9.19 (7.13 t0 11.05) 0.10 (-0.19 to0 0.38)
(95% CI)
Prevalence ratio 0.016 (0.011 t0 0.019)  0.009 (0.004 to 0.012) 1.563 (1.522t0 1.612)  0.001 (-0.013 t0 0.015)  1.421 (1.30 to 1.54) 0.008 (—0.010 to 0.025)
(95% Cl)

Significant at the 95% level in bold.

Estimates are obtained from gender-stratified logistic models using microdata with the dichotomous GALI indicator as dependent variable:

(1) logit(GALI)=b0+b1(age)+b2(age)(age)+b3(education)+b4(year)+b5(year*education)+b6(country).

(2) logit(GALI)=b0+b1(age)+b2(age)(age)+b3(education)+b4(year)+b5(year*education)+b6(country)+b7(GALI comparability).

The annual change in prevalence by education is estimated by fitting the logistic regressions with all countries pooled (using the product of the population and survey weights in the regression),
and after estimation, the command margins edu_3cat, dydx(year) gives the average marginal (partial) effects. This means that the effects are calculated for each observation in the data and then
averaged. The annual change in prevalence difference is estimated by subtracting the marginal (partial) effects of the low and high educated.

The annual average change in prevalence ratio is estimated by predicting the prevalence of disability by education and year after fitting the logistic models using the margins command and the

prevalence ratios, and then calculating the average change over the period of study.

*European Union Statistics on Income and Living Conditions (EU-SILC) annual microdata between 2005 and 2017. Member countries in EU-SILC use variants of the GALI question over time.
tEuropean Social Survey (ESS) biannual microdata between 2002 and 2016. ESS uses the same version of the GALI question for all countries and years. This version omits the 6-month time frame

of the standard GALI question.
$Two-sample t-test between the EU-SILC and ESS coefficients.

§GALI comparability estimates include baseline model plus a three-level categorical variable related to phrasing (comparable, partially comparable, not comparable) for EU-SILC only.
lAverage age-standardised GALI prevalence over the corresponding period for each survey using the 2013 European Standard Population for all countries included in the sample.

individual countries, and in many cases they do not agree
between surveys. For example, according to our EU-SILC esti-
mates for men, the UK showed a statistically significant decrease
in absolute inequality (6.2% points decennially), yet the trend is
flat according to ESS (—0.2% points decennially).

Strengths and limitations

A strength of our study is using the GALI indicator. GALI refers
implicitly to social participation in several settings like work
and leisure.’” It is relevant throughout the life course and was
developed to be easily included in international surveys.*® This
allowed us to study disability in Europe, including younger age
groups and using two European surveys, each with its strength
and weaknesses.

Advantages of using EU-SILC are the large sample sizes
and that it provides yearly data for most countries. However,
its output-harmonised nature introduces heterogeneity in
sampling and data collection. For example, while most coun-
tries use household surveys, a few countries (Finland, the
Netherlands, Norway, Slovenia, Sweden) use administrative
registers supplemented with interviews. Moreover, some coun-
tries (Spain, Ireland) allow for replacement of non-respondents,
and one country (Germany) uses a combination of quota and
random sampling. Weights are provided in EU-SILC to adjust
for the probability of selection into the sample; however, it is
unclear for which countries these weights also correct for non-
response.”” Advantages of ESS include consistency in mode and
sampling between countries. ESS uses strict random probability
methods. Disadvantages of ESS are its smaller sample sizes, that
it is biennial and that not all countries are included in all survey
rounds (ie, Italy, Lithuania, Bulgaria, Cyprus). Finally, there are
imbalances across age groups and countries in how well the ESS
represents the target populations. This is generally reduced by

using poststratification weights, but not for all countries.*” It is
hard to state that one survey is preferable to the other given
their merits and limitations. Further research into how variation
in sampling, data collection and phrasing impact disability esti-
mates would provide insight into comparability issues.

A limitation of this study is that GALI prevalence can be
impacted by changes in phrasing of the question.*' ** Whereas in
ESS there were no such changes, they were present in EU-SILC.
We added a three-level comparability variable to our model for
EU-SILC. A limitation of this correction is heterogeneity in the
type of questions that are included in the partially comparable
and not comparable categories. Our study did not distinguish
between levels of severity of disability. Studying how trends
vary by levels of severity of disability would provide additional
information on disability progression.* Furthermore, disability
is self-reported and is subject to heterogeneity in tendency to
report health problems.** Further research looking at trends
in inequalities using other disability instruments, including
performance-based measures, would provide more insight into
socioeconomic differences in disability in Europe.

CONCLUSION AND IMPLICATIONS

Socioeconomic inequalities in disability appeared to have
increased or at least persisted over time in Europe. This is detri-
mental to equity and may have important implications for the
sustainability of the social security and pension system. Since the
low educated are more likely to exit the labour market early due
to disability, failure to reduce inequalities in disability impacts
disability pension expenditure and may hamper current efforts
of many countries to increase the retirement age, in response to
sustainability problems of the pension system. These individual
and society consequences call for further action to close these
gaps. Furthermore, efforts to harmonise disability instruments

Rubio Valverde IR, et al. J Epidemiol Community Health 2021;0:1-9. doi:10.1136/jech-2020-216141 7

yBuAdoo Aq paroaloid 1senb Ag 120z ‘v 1snbBny uo jwod g yoali:dny wouy papeojumoq “TZ0Z YIBIA G U0 THT9TZ-0202-Yo8l/9ETT 0T St paysiignd 1s11 :yeaH Anunwwod jolwapid3 ¢


http://jech.bmj.com/

Original research

REFERENCES

in international surveys are important, allowing for more mean-
ingful international comparisons of disability and to track prog-
ress in reducing them.

What is already known on this subject

» Evidence of trends in socioeconomic inequalities in disability
is limited and the existing evidence is varied. Different
countries, age groups and indicators used to measure
disability limit comparability between studies. We use
a standardised disability measurement and include two
international surveys to investigate trends in educational
inequalities in disability in Europe.

What this study adds

» There is no evidence of a reduction in the educational
inequalities in disability in Europe, with one survey indicating
an increase and the other no significant change over time.
Harmonisation of disability measurements and the collection
of internationally comparable data is important for tracking
population health inequalities.

Contributors JRRV: data curation, methodology, formal analysis, writing—
original draft. JPM: conceptualisation, writing—original draft, supervision, project
administration, funding acquisition. WIN: conceptualisation, methodology, writing—
original draft, supervision, project administration, funding acquisition.

Funding This study was conducted as part of the project ‘Longer life, longer in
good health, working longer? Implications of educational differences for the pension
system’, which has received financial support from Network for Studies on Pensions,
Aging and Retirement (Netspar).

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are
not publicly available. Availability of data and materials: the following data from
the European Social Survey were used: ESS Round 1: European Social Survey Round
1 Data (2002), data file edition 6.6; ESS Round 2: European Social Survey Round
2 Data (2004), data file edition 3.6; ESS Round 3: European Social Survey Round
3 Data (2006), data file edition 3.7; ESS Round 4: European Social Survey Round
4 Data (2008), data file edition 4.5; ESS Round 5: European Social Survey Round
5 Data (2010), data file edition 3.4; ESS Round 6: European Social Survey Round
6 Data (2012), data file edition 2.4; ESS Round 7: European Social Survey Round
7 Data (2014), data file edition 2.2; ESS Round 8: European Social Survey Round
8 Data (2016), data file edition 2.1; Norwegian Centre for Research Data (NSD),
Norway—data archive and distributor of ESS data for ESS ERIC. This study is based
on data from Eurostat, European Union Statistics on Income and Living Conditions
survey, reference years 2005-2017.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Jose R Rubio Valverde http://orcid.org/0000-0003-4776-4078
Wilma J Nusselder http://orcid.org/0000-0002-1314-7760

1

20

21

22

23

24

25

26

28

29

Lagiewka K. European innovation partnership on active and healthy ageing: triggers
of setting the headline target of 2 additional healthy life years at birth at EU average
by 2020. Arch Public Health 2012;70:23.

Robine J-M, Jagger C, Euro-Reves G, Euro-REVES Group. Creating a coherent set of
indicators to monitor health across Europe: the Euro-REVES 2 project. Eur J Public
Health 2003;13:6-14.

Pérez-Hernandez B, Rubio-Valverde JR, Nusselder WJ, et al. Socioeconomic inequalities
in disability in Europe: contribution of behavioral, work-related and living conditions.
Eur J Public Health 2019;29:640-7.

Bogaert P, Van Oyen H, Beluche |, et al. The use of the global activity limitation
indicator and healthy life years by member states and the European Commission.
Arch Public Health 2018;76:30.

Maki N, Martikainen P, Eikemo T, et al. Educational differences in disability-free life
expectancy: a comparative study of long-standing activity limitation in eight European
countries. Soc Sci Med 2013;94:1-8.

Cambois E, Laborde C, Romieu |, et al. Occupational inequalities in health
expectancies in France in the early 2000s: unequal chances of reaching and living
retirement in good health. Demogr Res 2011;25:407-36.

Hsiao R-L, Wu C-H, Hsu C-W, et al. Validation of the global activity limitation indicator
in Taiwan. BMC Med Res Methodol 2019;19:52.

Van Oyen H, Bogaert P, Yokota RTC, et al. Measuring disability: a systematic review of
the validity and reliability of the global activity limitations indicator (Gali). Arch Public
Health 2018;76:25.

Clark DO. Us trends in disability and institutionalization among older blacks and
whites. Am J Public Health 1997;87:438-40.

Melzer D, Izmirlian G, Leveille SG, et al. Educational differences in the prevalence of
mobility disability in old age: the dynamics of incidence, mortality, and recovery. J
Gerontol B Psychol Sci Soc Sci 2001;56:5294-301.

Schoeni RF, Martin LG, Andreski PM, et al. Persistent and growing socioeconomic
disparities in disability among the elderly: 1982-2002. Am J Public Health
2005;95:2065-70.

Tsai Y. Education and disability trends of older Americans, 2000-2014. J Public Health
2017;39:447-54.

Martin LG, Schoeni RF, Andreski PM, et al. Trends and inequalities in late-life health
and functioning in England. J Epidemiol Community Health 2012;66:874-80.

Breeze E, Fletcher AE, Leon DA, et al. Do socioeconomic disadvantages persist into
old age? self-reported morbidity in a 29-year follow-up of the Whitehall study. Am J
Public Health 2001;91:277.

Espelt A, Font-Ribera L, Rodriguez-Sanz M, et al. Disability among older people in a
southern European City in 2006: trends in gender and socioeconomic inequalities. /
Womens Health 2010;19:927-33.

Sulander T, Martelin T, Sainio P, et al. Trends and educational disparities

in functional capacity among people aged 65-84 years. Int J Epidemiol
2006;35:1255-61.

Moe JO, Hagen TP. Trends and variation in mild disability and functional limitations
among older adults in Norway, 1986-2008. £ur J Ageing 2011;8:49-61.

Beydoun MA, Popkin BM. The impact of socio-economic factors on functional

status decline among community-dwelling older adults in China. Soc Sci Med
2005;60:2045-57.

Woo J, Ho SC, Yu AL. The influence of income on morbidity, mortality and dependency
in elderly Hong Kong Chinese. Arch Gerontol Geriatr 2000;30:55-61.

Zimmer Z, Martin LG, Chang M-C. Changes in functional limitation and survival
among older Taiwanese, 1993, 1996, and 1999. Popul Stud 2002;56:265-76.

Min JW. Trends in socioeconomic and racial/ethnic inequalities in self-assessed health,
disability, and mental health in California: findings from CHIS 2001-2011. J Racial
Ethn Health Disparities 2014;1:219-30.

Arora VS, Karanikolos M, Clair A, et al. Data resource profile: the European Union
statistics on income and living conditions (EU-SILC). Int J Epidemiol 2015;44:451-61.
Croezen S, Burdorf A, van Lenthe FJ. Self-Perceived health in older Europeans: does
the choice of survey matter? Eur J Public Health 2016;26:686-92.

ESS. Ess methodological overview, 2016. Available: http://www.europeansocialsurvey.
org/methodology [Accessed 9 Jul 2016].

Statistics, U.Lf. International standard classification of education: ISCED 2011.
UNESCO Institute for Statistics Montreal, 2012.

Mackenbach JP, Kunst AE. Measuring the magnitude of socio-economic inequalities in
health: an overview of available measures illustrated with two examples from Europe,
1997.

Moreno-Betancur M, Latouche A, Menvielle G, et al. Relative index of inequality

and slope index of inequality: a structured regression framework for estimation.
Epidemiology 2015;26:518-27.

Martin U, Esnaola S. Changes in social inequalities in disability-free life expectancy in
southern Europe: the case of the Basque country. Int J Equity Health 2014;13:74.
Hu'Y, van Lenthe FJ, Borsboom GJ, et al. Trends in socioeconomic inequalities in
self-assessed health in 17 European countries between 1990 and 2010. J Epidemiol
Community Health 2016;70:644-52.

8 Rubio Valverde IR, et al. J Epidemiol Community Health 2021;0:1-9. doi:10.1136/jech-2020-216141

yBuAdoo Aq paroaloid 1senb Ag 120z ‘v 1snbny uo jwod g yoali:dny wouy papeojumoq “TZ0Z YIBIA G U0 THT9TZ-0202-Y28l/9ETT 0T St paysiignd 1s11 :yeaH Anunwwod jolwapid3 ¢


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-4776-4078
http://orcid.org/0000-0002-1314-7760
http://dx.doi.org/10.1186/0778-7367-70-23
http://dx.doi.org/10.1093/eurpub/13.suppl_1.6
http://dx.doi.org/10.1093/eurpub/13.suppl_1.6
http://dx.doi.org/10.1093/eurpub/ckz009
http://dx.doi.org/10.1186/s13690-018-0279-z
http://dx.doi.org/10.1016/j.socscimed.2013.06.009
http://dx.doi.org/10.4054/DemRes.2011.25.12
http://dx.doi.org/10.1186/s12874-019-0693-0
http://dx.doi.org/10.1186/s13690-018-0270-8
http://dx.doi.org/10.1186/s13690-018-0270-8
http://dx.doi.org/10.2105/AJPH.87.3.438
http://dx.doi.org/10.1093/geronb/56.5.S294
http://dx.doi.org/10.1093/geronb/56.5.S294
http://dx.doi.org/10.2105/AJPH.2004.048744
http://dx.doi.org/10.1093/pubmed/fdw082
http://dx.doi.org/10.1136/jech-2011-200251
http://dx.doi.org/10.2105/ajph.91.2.277
http://dx.doi.org/10.2105/ajph.91.2.277
http://dx.doi.org/10.1089/jwh.2009.1608
http://dx.doi.org/10.1089/jwh.2009.1608
http://dx.doi.org/10.1093/ije/dyl183
http://dx.doi.org/10.1007/s10433-011-0179-3
http://dx.doi.org/10.1016/j.socscimed.2004.08.063
http://dx.doi.org/10.1016/S0167-4943(99)00050-3
http://dx.doi.org/10.1080/00324720215931
http://dx.doi.org/10.1007/s40615-014-0027-1
http://dx.doi.org/10.1007/s40615-014-0027-1
http://dx.doi.org/10.1093/ije/dyv069
http://dx.doi.org/10.1093/eurpub/ckw017
http://www.europeansocialsurvey.org/methodology
http://www.europeansocialsurvey.org/methodology
http://dx.doi.org/10.1097/EDE.0000000000000311
http://dx.doi.org/10.1186/s12939-014-0074-6
http://dx.doi.org/10.1136/jech-2015-206780
http://dx.doi.org/10.1136/jech-2015-206780
http://jech.bmj.com/

Original research

30

31

32

33

34

35

36

Ledo T, Campos-Matos |, Bambra C, et al. Welfare states, the great recession and
health: trends in educational inequalities in self-reported health in 26 European
countries. PLoS One 2018;13:e0193165.

Jette AM. Toward a common language of disablement. J Gerontol A Biol Sci Med Sci
2009;64A:1165-8.

Viester L, Verhagen EALM, Oude Hengel KM, et al. The relation between body mass
index and musculoskeletal symptoms in the working population. BMC Musculoskelet
Disord 2013;14:238.

Siegel JM, Yancey AK, Aneshensel CS, et al. Body image, perceived pubertal timing,
and adolescent mental health. / Adolesc Health 1999;25:155-65.

Hoffmann K, De Gelder R, Hu Y, et al. Trends in educational inequalities in obesity
in 15 European countries between 1990 and 2010. Int J Behav Nutr Phys Act
2017;14:63.

Bosdriesz JR, Willemsen MG, Stronks K, et al. Socioeconomic inequalities in smoking
cessation in 11 European countries from 1987 to 2012. J Epidemiol Community
Health 2015;69:886-92.

Atkinson AB, Guio A-C, Marlier E. Monitoring social inclusion in Europe. Publications
Office of the European Union Luxembourg, 2017.

37

38

39

40

41

42

43

44

Berger N, Robine J-M, Ojima T, et al. Harmonising summary measures of

population health using global survey instruments. J Epidemiol Community Health
2016;70:1039-44.

Verbrugge LM. Disability experience and measurement. J Aging Health
2016;28:1124-58.

lacovou M, Kaminska O, Levy H. Using EU-SILC data for cross-national analysis:
strengths, problems and recommendations. ISER working paper series, 2012.

Koch A. Assessment of socio-demographic sample composition in ESS round 7.
Mannheim: European Social Survey, GESIS, 2018.

Cambois E, Grobon S, Van Oyen H, et a/. Impact of question wording on the
measurement of activity limitation: evidence from a randomized test in France. J Aging
Health 2016;28:1315-38.

McClendon MJ, O’Brien DJ. Question-order effects on the determinants of subjective
well-being. Public Opin Q 1988;52:351-64.

De Carvalho Yokota RT, Van Oyen H. Operationalization of concepts of health and
disability, in international Handbook of health Expectancies, C. Springer International
Publishing: Cham, 2020: 3-18.

Jurges H. True health vs response styles: exploring cross-country differences in self-
reported health. Health Econ 2007;16:163-78.

Rubio Valverde IR, et al. J Epidemiol Community Health 2021;0:1-9. doi:10.1136/jech-2020-216141 9

yBuAdoo Aq paroaloid 1senb Ag 120z ‘v 1snbny uo jwod g yoali:dny wouy papeojumoq “TZ0Z YIBIA G U0 THT9TZ-0202-Y28l/9ETT 0T St paysiignd 1s11 :yeaH Anunwwod jolwapid3 ¢


http://dx.doi.org/10.1371/journal.pone.0193165
http://dx.doi.org/10.1093/gerona/glp093
http://dx.doi.org/10.1186/1471-2474-14-238
http://dx.doi.org/10.1186/1471-2474-14-238
http://dx.doi.org/10.1016/S1054-139X(98)00160-8
http://dx.doi.org/10.1186/s12966-017-0517-8
http://dx.doi.org/10.1136/jech-2014-205171
http://dx.doi.org/10.1136/jech-2014-205171
http://dx.doi.org/10.1136/jech-2015-206870
http://dx.doi.org/10.1177/0898264316656519
http://dx.doi.org/10.1177/0898264316656504
http://dx.doi.org/10.1177/0898264316656504
http://dx.doi.org/10.1086/269112
http://dx.doi.org/10.1002/hec.1134
http://jech.bmj.com/

	Trends in inequalities in disability in Europe between 2002 and 2017
	Abstract
	Introduction
	Methods
	Data
	Disability
	Measure of SES

	Statistical analyses
	Prevalence
	GALI comparability
	Educational inequalities
	Robustness tests


	Results
	Prevalence
	Educational inequalities
	Robustness

	Discussion
	Summary of results
	Comparison to other studies
	Strengths and limitations

	Conclusion and implications
	References


