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Abstract The objective of the present study was
to examine the magnitude of gender differences
in activity limitations among the elderly, and the
effect of the health and social individual factors
and the context of social gender inequality in Europe. Cross-sectional design was performed. The
study population included residents aged 60 years
or over from 17 countries that participated in the
Survey of Health, Ageing and Retirement in Europe conducted in 2010-13 (n = 49,685). Gender
differences in activity limitation in each country
was estimated. For multilevel analysis adjusted
linear mixed effect models were used, where the
intercept and ‘sex’ were considered random effects, with the 95% confidence intervals. The activity limitation index was created from a two parameter logistic combined models of item response
theory. The average activity limitation index was
significantly higher in women, (g10 = b1j = 0.36, p
< 0.001), and was then controlled by individual
and contextual factors, while the extent of these
differences varied among countries. The European countries with the greatest gender differences
in activity limitations were those with the greatest
social gender inequalities, with women presenting
a significant disadvantage.
Key words Statistics on sequelae and disability,
Aged, Multilevel analysis, Gender and health

Resumo O presente estudo objetivou examinar
as magnitudes das diferenças de gênero nas limitações de atividades entre idosos, e o efeito dos fatores sociais e de saúde e o contexto de desigualdades sociais de gênero na Europa. Foi realizado um
estudo descritivo retrospectivo de corte transversal. A população do estudo incluiu residentes com
60 ou mais anos de idade de 17 países que participaram do Inquérito de Saúde, Envelhecimento e
Reforma na Europa, conduzido em 2010-13 (n =
49.685). Foram estimadas as diferenças de gênero
nas limitações de atividades para cada país. Para
a análise multinível foram ajustados modelos
mistos lineares, onde o intercepto e o ‘sexo’ foram
considerados efeitos aleatórios, com intervalos de
confiança de 95%. O índice de limitação de atividades foi criado a partir de modelos combinados
de dois parâmetros logísticos, na teoria de resposta
ao item. A média do índice de limitação de atividades foi significativamente mais alta em mulheres, (g10 = b1j = 0,36, p < 0,001), controlada
por fatores individuais e contextuais, enquanto a
extensão destas diferenças de gênero variou entre
os países. Os países com as maiores diferenças de
gênero nas limitações de atividade foram aqueles
com as maiores desigualdades sociais de gênero,
com as mulheres apresentando uma desvantagem
significativa.
Palavras-chave Estatísticas de sequelas e incapacidade, Idoso, Análise multinível, Gênero e saúde
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Activity limitation in elderly people in the European context
of gender inequality: a multilevel approach
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Introduction
Projections indicate that the population of elderly people with functional disabilities will grow
rapidly over a short period of time. In this way,
assessment of functional capacity is a useful tool
for assessing the health of the elderly, many of
whom have several chronic diseases of varying
severity, with different impacts on daily life1,2.
The measurement of activity limitations incorporates one of the most important negative
aspects of functionality, especially among elderly people3,4. Disability among elderly persons is
associated with several factors at individual and
contextual levels, such as a diminished quality
of life, rising costs of health care, long periods of
care and social exclusion or the inability to actively participate in society5,6.
A number of scientific propositions state that
the probability of an individual presenting comorbidities increases with longer life and leads
to higher prevalence of disability7-9. Therefore,
the elderly population represents a significant
problem for society to overcome, in that greater
years of life are not lived in healthy and independent conditions10,11. However, older people can
achieve a healthy and active aging, through individual and personal effort and supported by social ties, despite the health-related, financial and
social declines associated with aging12.
According to Eurostat, the ratio of older people (65 and older) or older people who are dependent because of senility in Europe, in relation to
people of working age is expected to double from
17% to 30% by 206013. Basically, the high prevalence of disability among women compared to
men is due to a combination of a higher incidence
and a greater survival rate, resulting in a low recovery and mortality rate among women with
disabilities14-16. In this regard, it is important that
policies to promote active aging consider gender
differences and socioeconomic factors17. Furthermore, it is necessary to distinguish between sex
and gender. Sex refers to biological and physiological differences between women and men such
as hormones, genitalia or chromosomes. Gender
refers to the characteristics of women and men
that vary from society to society and are socioculturally and historically constructed18,19.
It should be noted that epidemiological studies, which jointly address the individual and
contextual factors of activity limitation, more
adequately reflect the impact of disease on the
quality of life of elderly people. This study, therefore, aimed to examine the magnitude of gender

differences in activity limitations among the elderly, the effect of health and social individual
factors, and the context of social gender inequality in Europe.

Methods
The present study featured a cross-sectional design, based on the databases of the Survey
of Health, Ageing and Retirement in Europe
(SHARE) project for 17 European countries
(Austria, Belgium, Czech Republic, Denmark,
Estonia, France, Germany, Hungary, Italy, Luxembourg, Netherlands, Poland, Portugal, Spain,
Slovenia, Sweden and Switzerland). Data from
Hungary, Poland and Portugal was collected in
2011-12, while information from the other countries was collected in 2013. The study population
consisted of 49,685 people aged 60 years or over.
Calibrated individual weighting of the sampling design was considered, allowing unbiased
estimators of the parameters of the populations
to be obtained, and solving non-response and
sample attrition issues. The percentage of individuals excluded from the study due to a lack of
data for any of the individual variables was 2.1%.
The dependent variable, known as the activity
limitation index (ALI), was established through
the item response theory (IRT) used in this study
and was composed of four dimensions: (i) basic
activities of daily living (ADL); (ii) instrumental activities of daily living (IADL); (iii) mobility; and (iv) depression profile. Chart 1 shows
the variables that composed the dimensions of
the ALI and those included in the functional capacity measurement processes20-22. The SHARE
questionnaires asked whether the individual had
any difficulty with ADL or IADL tasks or those of
the mobility dimension due to physical, mental,
emotional or memory problems, excluding any
difficulties that were expected to last less than
three months.
The main independent variable was ‘sex’, as a
marker of gender inequality marker, bearing in
mind that the concept of gender refers to the social construction of sex. The other independent
variables included in the analysis were (i) age
(years), (ii) educational level (dichotomous: lower secondary or less; upper secondary or more),
(iii) self-perceived health (dichotomous: excellent, very good or good, fair or poor), (iv) chronic medication (dichotomous: no medication; one
or more medication) and (v) burden of chronic
diseases (dichotomous: one or less; two or more).
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Dimension
Basic
activities of
daily living
(ADL)

Item
Dressing, including putting on socks
and shoes
Bathing or showering
Eating, such as cutting up food
Getting in and out of bed
Using the toilet, including getting up
or down
Instrumental Preparing a hot meal
activities of
Shopping for groceries
daily living
Making telephone call
(IADL)
Taking medications
Doing work around the house or
garden
Managing money, such as paying
bills and keeping track of
expenses
Mobility
Walking 100 meters
Sitting two hours
Getting up from chair
Climbing several flights of stairs
Climbing one flight of stairs
Stooping, kneeling or crouching
Reaching or extending arms above
shoulder
Pulling or pushing large objects
Lifting or carrying objects weighing
more than 5 kilos
Picking up a small coin from a table
Depression
Based in EURO-D symptoms:
profile
Depression
Pessimism
Suicidality
Guilt
Sleep
Interest
Irritability
Appetite
Fatigue
Concentration
Enjoyment
Tearfulness
Source: SHARE Waves 4/5, 2010-2013.

The variables of the ILA dimensions (adl, iadl,
mobility and eurod), self-perceived health (sphus)
and the number of chronic diseases (chronic) are
part of the gv_health module (SHARE project),
which contains the health generated variables
and index related to the physical and mental
health of respondents23.
The independent context variable at country level was the gender inequality index (GII)

proposed by the United Nations Development
Programme24. The GII reflects social gender inequalities in three dimensions: reproductive
health, empowerment and economic activity.
Reproductive health is measured by maternal
mortality and adolescent fertility; empowerment
is measured by the proportion of seats held by
women parliamentarians and attainment of secondary and higher education by gender; and economic activity is measured by the participation
in the labour market rate for women and men.
The GII, then, can be interpreted as losses in human development due to inequality between the
achievements of women and men in all three dimensions. The GII varies between 0 and 1 with
higher values signifying higher levels of social
gender inequality.
Analysis
Descriptive statistics were calculated for the
individual variables and the ALI.
All the dimensions of the ALI were based on
the two logistic parameter combined multiple
IRT models, using structural equation modelling, respecting dimensionality of latent space
and stochastic local independence. The ALI
comprises a scale ranging from -3 to +3, where
negative values closer to -3 indicate a low level of
latent trait and values closest to +3 indicate more
serious activity limitations among elderly people.
To estimate the multilevel model three multivariate analysis statistical models with robust
variance were adjusted: (i) Model I: to estimate
the variation in the global average of the product
variable considering the two levels of analysis,
adjusted for ‘sex’; (ii) Model II: other explanatory
variables were added to the previous model on an
individual level; and (iii) Model III: insertion of
‘gender inequality’ contextual variable to model
II. A multilevel linear regression model was also
adjusted, where the intercept and ‘sex’ were considered as random effects on all models, using
the 95% confidence interval (95% CI). Statistical
analyses were conducted using STATA 14.1 and
HLM7.

Results
Descriptive statistics
In the present study, the average age of the
elderly persons was 72 (SD 8.0) years. A total of
17% were 80 or older, and 84% presented at least
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Chart 1. Description of the dimensions of activity
limitation index.
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some activity limitation. Table 1 presents a description of the ALI averages for each individual
variable and country.
On average, activity limitation among women was greater than among men, as well among
older elderly persons. However, a higher educational level represented an important protective

factor. In terms of self-perceived health, reports
of fair or poor health were associated with greater
activity limitations. A greater burden of disease
and the use of chronic medication were also factors that were strongly related to greater activity
limitations. Among countries, Hungary had the
greatest activity limitation among elderly people,

Table 1. Descriptive statistics of the average activity limitation index.
Variables
Sex
Men
Women
Age range (years)
60-64
65-69
70-74
75-79
80+
Educational level
Lower secondary or less
Upper secondary or more
Health self-perceived
Excellent, very good or good
Fair or poor
Chronic medication
None
One or more
Disease burden
Less than two
Two or more
Country
Germany (GER)
Austria (AUS)
Belgium (BEL)
Denmark (DEN)
Slovenia (SLO)
Spain (SPA)
Estonia (EST)
France (FRA)
Netherlands (NDL)
Hungary (HUN)
Italy (ITA)
Luxembourg (LUX)
Poland (POL)
Portugal (POR)
Czech Republic (CZE)
Sweden (SWE)
Switzerland (SWI)

Total

ALI mean (95% CI*)

n

%

22,561
27,124

45.4
54.6

-0.22 (-0.23 – -0.20)
0.16 (0.15 – 0.18)

12,244
11,746
9,488
7,347
8,860

24.64
23.64
19.10
14.79
17.83

-0.29 (-0.31 – -0.28)
-0.26 (-0.28 – -0.23)
-0.08 (-0.11 – -0.06)
0.15 (0.12 – 0.18)
0.60 (0.57 – 0.63)

21,786
27,036

44.62
55.38

0.23 (0.21 – 0.25)
-0.19 (-0.20 – 0.18)

27,599
21,939

55.71
44.29

-0.44 (-0.45 – -0.43)
0.55 (0.54 – 0.57)

12,075
37,610

24.30
75.70

-0.49 (-0.51 – -0.46)
0.15 (0.14 – 0.17)

22,373
27,121

45.20
54.80

-0.39 (-0.40 – -0.37)
0.31 (0.29 – 0.33)

3,637
3,159
3,703
2,656
2,024
4,708
4,378
3,237
2,960
2,024
3,424
990
1,353
1,356
4,253
3,680
2,143

7.32
6.36
7.45
5.35
4.07
9.48
8.81
6.52
5.96
4.07
6.89
1.99
2.72
2.73
8.56
7.41
4.31

-0.04 (-0.07 – -0.01)
-0.11 (-0.15 – -0.07)
0.01 (-0.03 – 0.05)
-0.28 (-0.31 – -0.24)
0.03 (-0.02 – 0.08)
0.16 (0.11 – 0.22)
0.25 (0.22 – 0.27)
0.02 (-0.02 – 0.06)
-0.28 (-0.31 – -0.24)
0.34 (0.26 – 0.43)
0.12 (0.07 – 0.17)
0.04 (-0.02 – 0.09)
0.26 (0.20 – 0.31)
0.23 (0.10 – 0.36)
-0.03 (-0.07 – 0.00)
-0.27 (-0.29 – -0.24)
-0.35 (-0.38 – -0.32)

*95% CI: 95% confidence interval. Source: Project SHARE Waves 4/5, 2010-13 (n = 49.685). Note: ALI follows a scale θ of item
response theory ranging from -3 to +3, where the higher the value, the greater the activity limitation among elderly people.
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Relationship of gender difference
and restriction of activities
As shown in Figure 1, gender differences in
activity limitations among elderly persons were
observed among the European countries evaluated, after adjustment for other variables. The
extent of gender differences in activity limitation
for each country was displayed, and were found
to be greater in Eastern European countries
(Hungary, Poland and Estonia).
Multilevel analysis

.5

Associations in activity limitations
and social gender inequality
In Model I, the intercept of -0.20 represents
the average activity limitation index among men
in European countries, according to the data presented in Table 2. The intercepts for 17 European
countries varied around the average intercept, indicating statistically significant variation within

and between countries. In addition, 19% of the
total variance of the activity limitation index was
attributed to differences between countries relating to their averages. The final multilevel model
explained 67% of the variance in gender differences between European countries, with interactions between levels not considered. Compared
to model I, the addition of the other level 1-individual variables and the social gender inequality
contextual factor at level 2 changed the residual
variance by a factor of 0.656 / 0.847 = 0.774 in
model III, which resulted in a variance represented by 1-0.774 = 0.226.
In the final model, women were significantly
more affected by activity limitation, g10 = b1j =
0.36, p < 0.001 while the effect of the gender gap
varied between countries. Advanced age was also
significantly associated with activity limitations
in elderly people. Moreover, regardless of sex and
age, elderly people who perceived their health to
be “fair or poor”, consumed more than one medication and suffered from two or more diseases
were associated with greater activity limitation.
On the other hand, a higher educational level was
a protective factor. In the context level, greater

HUN

.4

POR

.3
.2
.1
Women
-.1
0

CZE
GER

Same average for
men and women

EST

ITA

BEL

LUX
SLO
FRA

Mean (women)

AUS

NDL
SWE
DEN
SWI

-.5

-.4

Mean (men)

-.3

-.2

POL

SPA

-.5

- .4

- .3

- .2

- .1

0
Men

.1

.2

.3

.4

.5

Figure 1 - Scatter plot of the average activity limitation indexes adjusted among elderly women and men aged 60
or over years, European countries. Larger index values represent less favourable conditions of activity limitation.
Source: SHARE Waves 4/5, 2010-13.
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whereas Swiss elderly people suffered less activity
limitation.
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Table 2. Estimates of individual-level and country-level linear mixed effects obtained from multilevel analysis of
activity limitation index in a sample of the elderly people aged 60 or over years from 17 countries participating
in the SHARE project 2010-13.
Model I
Coefficient
p(SE**)
value
Individual variables
Sex (Men):
Women
Age (years)
Educational level (Lower secondary or less):
Upper secondary or more
Health self-perceived (Excellent, very good,
good):
Fair or poor
Chronic medication (None):
One or more
Disease burden (Less than two):
Two or more
Contextual variable
Gender inequality index (GII)
Intercept
N
Deviance*
Intercept variability (% of change)a
Intraclass correlationb

0.36

-0.20
48621
121955
0.194

Model II
Coefficient
p(SE**)
value

<0.001

<0.001

0.186

Model III
Coefficient
p(SE**)
value

0.23 < 0.001
0.03 < 0.001

0.23 <0.001
0.03 <0.001

-0.11 < 0.001

-0.11 <0.001

0.72 < 0.001

0.73 <0.001

0.12 < 0.001

0.12 <0.001

0.28 < 0.001

0.28 <0.001

-1.36 < 0.001
48621
97131
0.086
(56%)
0.116

0.93 0.002
-1.36 <0.001
48621
97073
0.064
(67%)
0.089

a: % of change in variability was calculated using the following formula: [(initial variability - end variability) / initial variability]
x 100. b: estimated by [variability intercept / (intercept + residual variability variability)]. Model I: include the activity limitation
index by sex without adjustment for other variables. Formula: ALIij = g00+ g10Sexij + moj + rij . Model II: other individual variables
were added to the model I (age, educational level, self-perceived health, chronic medication and disease burden), with random
intercept without adjustment for the contextual variable. Formula: ALIij = g00 + g10Sexij + g20 Xij + ... + gn0 Xij + moj + rij. Model
III: Contextual gender inequality variable was added to the model II, with intercepts and inclination (by sex) random among
European countries. Formula: ALIij = g00 + g01GIIj + g10Sexij + g20 Xij + ... + gn0Xij + moj + mnjSexij + rij , where i = individuals = 1, ...,
48621; j = countries = 1, ..., 17; X = individual variables.
* Measure lack of fit between the model and the data, where the larger the deviance, the worse the fit of the model. ** SE: standard
error. Level of statistical significance is p <0.05.
Source: SHARE Waves 4/5, 2010-13.

social gender inequalities among countries were
significantly associated with greater activity limitations among individuals, with evidence of heterogeneity among countries in the relationship
between gender differences and degree of activity
limitation present in elderly.
Figure 2 shows gender differences regarding
activity limitation in elderly people in European
countries. Gender differences were more favourable in Switzerland, the Netherlands, Denmark
and Sweden, where the average activity limitation index among women was comparable to the
overall average among men in all the European
countries evaluated.

Discussion
Elderly women presented greater activity limitations, with this effect greater among European
countries with the highest social gender inequality. Additionally, there is evidence of heterogeneity between countries regarding gender differences in activity limitations. Thus, the individual
and contextual effects explained, at least partially,
activity limitations in elderly people.
Strengths and limitations
There are still major challenges regarding the
definition and composition of components that
make up the measurement of disability. However,
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Figure 2. Average activity limitation indexes among elderly people aged 60 or over years. Adjusted average of
activity limitation index for men and women, for European countries, considering the 95% confidence intervals.
Source: SHARE Waves 4/5, 2010-13.

activity limitation is one of the components that
best reflect the negative aspects of disability25,26. In
addition, the activity limitation index proposed
in this study adds important dimensions and is
well defined in global scientific literature20-22,27.
These dimensions result in a more complete and
robust model for the measurement of features of
activity limitations in elderly people than other
previous descriptive studies6,28.
Obviously, the poor functionality of the elderly is predictive of nonresponse. Individuals
who participate in surveys can be less functionally dependent than those who did not participate.
However, despite not knowing the magnitude of
the impact of non-response rates, we believe the
methods used in this study are sufficiently robust
to minimize non-response bias.
As far as we are aware, this is the first study
that uses item response theory and multilevel
analysis to assess the associations between gender differences and the influence of social gender
inequality on activity limitation among elderly
people, which is a more modern and robust approach than that used by previous descriptive
studies20,21. Also, the use of multilevel analysis, in

addition to adding an ecological approach, can
solve the obstacle of using multiple regression
models that prevent compliance with the hypothesis of independence between measures of
the outcome variable, and provide more accurate
estimates for the preconized model. However, the
samples have separate selections for each country
and reflect a representative sample of their inhabitants, but not the entire population of Europe.
Individual and contextual
associated factors
Other the finding that elderly women generally experience higher rates of morbidity and
disability than men, in large part due to their
greater life expectancy15, the results of this study
suggest that social gender inequality should be a
central concern for public health policy in Europe. On the other hand, gender differences in
years of healthy life can be related to social gender inequalities in the prevalence of activity limitation. In European populations with a long life
expectancy, the advantage of women in years of
healthy life is small16. It should also be mentioned
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that countries with more ‘women survivors’ do
not necessarily correspond to better health conditions29. Moreover, men who survive to old age
are a selection of the healthiest individuals and
are no longer comparable with women of the
same age30,31.
Educational level was established as an important protective factor for activity limitation
among elderly people. It has been shown that
educational composition is important for the
projections of the number of people with functional disability. Future elderly generations are
expected to be significantly more educated, with
a lower prevalence of functional disability among
younger elderly groups (65-74 years old) and a
higher rate in older elderly groups (85 or over
years old)32. In this sense, social policies can create educational opportunities, redistributing income and/or affecting the types of jobs that are
available. These policies may affect the nature of
social stratification by reducing the number of
minimally educated individuals, and then reduce
the number of social disadvantages to which individuals are exposed that can lead to disability33,34.
Elderly people with the greatest disease burdens and who undergo chronic medication use
tend to have more serious activity limitations6.
Thus, the fact that elderly people are the most
medicated age group in society has a direct association with the burden of chronic disease with
age. One of the consequences of multiple drug
use is the increased risk of adverse reactions,
which in turn, can raise the profile of morbidity
and mortality in the elderly35,36.
It should be added that the demographic and
epidemiological transitions that are occurring
worldwide are accompanied by the increasing
feminization of the elderly population, due to
the life expectancy differences between men and
women15. Although life expectancy differences
between men and women are influenced by social factors, there is good evidence that innate
biological factors may interact, making a target
disparity between them difficult to identify37.
Moreover, several disability differences between
men and women could be at least partially ex-

plained by higher comorbidity and depression
in women compared to men of a similar age and
socioeconomic position14.
In the present study, gender differences in
relation to the activity limitations were more favourable in Switzerland, Netherlands, Denmark
and Sweden. It is known that functional difficulties have been found to be significantly more
prevalent among women in these countries, with
the relative odds of having functional problems
for women ranging from 1.57 in Germany to
2.43 in Spain21. Accordingly, a global measure of
successful aging ranges from 21% in Denmark,
closely followed by Sweden and Netherlands
(17%), to 3% in Spain and 2% in Poland38.
In 2013, for comparison, life expectancy in
Switzerland was 85 years for women and 81 years
for men. Spain, which had a similar life expectancy of 86 years for women and 80 years for men,
had one of the worst activity limitation conditions among countries, trailing only Poland, Portugal, Estonia and Hungary39. These differences
between countries were substantially dependent
on social gender inequalities in the present study.
According to the social gender inequality index,
Slovenia, Switzerland, Germany, Sweden and
Denmark had the least gender inequality, while
Hungary, Luxembourg, Estonia, Poland, Portugal
and Spain were the most unequal, respectively
(24). For this reason, analysis of the health situation, health promotion strategies and public
rehabilitation policies need to take into account
social determinants and social gender inequalities among elderly people.

Conclusions
The European countries with the greatest gender
differences in activity limitations were those with
the greatest social gender inequalities, with women presenting a significant disadvantage. However, further research should be conducted using
more socioeconomic factors to elucidate the effects of the context of the activity limitations on
this population.
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