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Determinants
of women’s health
in Europe:

using large open data collections
to unveil the hidden part of the iceberg

BY LOURDES CANTARERO-AREVALO

ABSTRACT

Open data collections can be powerful, providing democratic tools to illustrate women’s health
across Europe. This article discusses the benefits offered by the large volume of open-access data
in comparison with access-restrictive big data, and provides an overview of the main databases
publically available which gather sex-disaggregated data information, as well as of their strengths
and limitations (The World Health Organization European Health for All database, EURO-
STAT, Institute for Health Metrics and Evaluation — Global Burden of Disease data and OECD
data). Examples are provided to illustrate the outcomes that can be obtained from the different
databases, with special emphasis on the socioeconomic determinants of women’s health (educa-
tion, income and wealth, employment and place of residence) in the European Region. Open
online data collections accessible to all can be used as tools to argue in favour of not only the
implementation of health-care policies, but also social and economic policies aimed at improving
women’s health in Europe. However, open-access online data collections have certain drawbacks
worth considering such as the need for continuous monitoring and updating, ensuring the relia-
bility of data provided by all countries, and guarantecing that individuals cannot be identified
through links between clinical and socioeconomic data.
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Opcn data and big data,

although closely related, are not quite the
same: big data is defined by its size, where-
as open data is defined by its use (Gurin
2016). Big data is the term used to de-
scribe very large, complex, rapidly changing
datasets. Big data, Hilbert argues (2016), is
expected to bring significant benefits to
health and health care, as it has to other
sections of the economy. Open data is ac-
cessible public data that people, companies
and organisations can use to analyse pat-
terns and trends, make data-driven deci-
sions and solve complex problems. All defi-
nitions of open data include two basic fea-
tures: the data must be publicly available
for anyone to use, and it must be licensed
in a way that allows for its reuse. Open data
should also be relatively easy to use not on-
ly by researchers and professionals, but also
by minority- and gender-serving institu-
tions, such as non-governmental organiza-
tions, although there are gradations of
‘openness’. Also there is general agreement
among academic, third-sector, public and
private institutions that open data should
be available free of charge or at minimal
cost (Zhang 2017).

A key advantage of big data analytics is
its linking of disparate data sources, which
requires access to personal identifiable
information, or at least some proxy
(Mittelstadt & Floridi 2016), and this
poses privacy and ethics concerns. Access to
big data is therefore constrained to large
research institutions, making it difficult for
resource-limited third-sector institutions to
access and use such data. Big data includes
all kinds of data that are kept from the pub-
lic. For example, registers from Nordic
countries contain information on place of
birth and ancestry that can only be accessed
after authorization by Statistics Denmark
and justified by a sound research proposal
(Cantarero-Arévalo et al. 2014). This kind
of big data gives an advantage to those who

control it, but it may disempower the rest
of us. It is this kind of big data that has be-
come most controversial. Conversely, open
data, although not necessarily big, also can
have a big impact, especially when it is
made public. Data from local governments
that are available and accessible (i.e. there
are no costs for accessing it), for example,
can help informed citizens participate in lo-
cal budgeting, choose health care or anal-
yse the quality of local services, given the
right participatory mechanisms.

Open-access data are often collected by
public national institutions that afterwards
transfer the sex disaggregated data to mul-
tilateral organizations such as the EC or
UN agencies. The data are quality-con-
trolled by both the country and the multi-
lateral organization and are available to the
general public. These data do not relate to
individuals, and therefore ethical considera-
tions regarding the identification of person-
al information do not apply. A drawback is
therefore the impossibility of linking clini-
cal data with socioeconomic and socio-
demographic data.

On the twentieth anniversary of the
commitments of the Beijing Platform for
Action and the Programme of Action of
the International Conference for Popula-
tion and Development, the WHO Regional
Office for Europe initiated development of
a Regional Strategy on Women’s Health
during 2015-2016 (WHO 2015). The
strategy was informed by qualitative analy-
ses of the available data and literature,
which relied substantially on access to and
use of open-access sex- and age-disaggre-
gated data (see Methods).

The purpose of this article is therefore
twofold: first, to make the case for the col-
lection and use of open-access sex- and
age-disaggregated data for the European
region compared to restrictive big data;
and secondly, to illustrate the potential of
the collection, analysis and use of large sex-
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and age-disaggregated open-access data
when designing gender-informed policies
for women’s health across the life-course
with a special focus on socioeconomic de-
terminants in 53 European countries.

The data included in this study have
principally been extracted from large open-
databases from WHO databases: the Euro-
pean Health for All database (HFA-DB),
the Institute for Health Metrics and Evalu-
ation (IHME), the European Commis-
sion’s Eurostat Directorate-General (Euro-
stat) and the Organization for Economic
Cooperation and Development (OECD). A
brief description of the main databases con-
sulted is included in Table 1.

OPEN SEX-DISAGGREGATED DATA:
A DEMOCRATIC TOOL FOR POLICY-
MAKING IN GENDER AND HEALTH

Since the Beijing Declaration and Platform
for Action on Women in 1994, efforts to
improve women’s health and reduce gen-
der inequalities in health have faced chal-
lenges. These have arisen not least in the
collection and use of data disaggregated by
sex and age, which could be used to
strengthen policy and programme develop-
ment for women’s health and well-being
over the life course and with attention to
inequalities. Systematics and meta-analyses
often make use of quantitative studies to,
among others, shape and improve health-
care guidelines, an important component
of evidence-informed policy and pro-
grammed development. Since 1997, all
United Nations agencies, including the
World Health Organization (WHO), have
been required to undertake gender main-
streaming, a globally accepted strategy for
promoting gender equality. Mainstreaming
is not an end in itself but a strategy, an ap-
proach, a means to achieve the goal of gen-
der equality. It involves ensuring that gen-
der perspectives and attention to the goal
of gender equality are central to all activi-
ties, such as policy development, research,

advocacy/dialogue, legislation, resource al-
location, and planning, and the implemen-
tation and monitoring of programmes and
projects. Improving and ensuring the sys-
tematic collection, analysis and use of sex-
and age-disaggregated data is an important
component of gender mainstreaming (UN
Women 2016). The WHO, aware of the
problem that a lack of sex-disaggregated
data implies, conducts regular gender-
awareness actions with ministries of health
in its member states (hereafter referred to
as countries) around the world to improve
and promote the systematic collection,
analysis and use of sex-disaggregated data
that are openly available.

The majority of the countries belonging
to the WHO’s European region! have a
wealth of publicly available sex-disaggregat-
ed data that can be cross-linked with social
determinants to obtain a more comprehen-
sive picture of women’s health and poten-
tial inequalities among women. This allows
more informed decision-making in the field
of gender and health. Currently, the major-
ity of the WHO’s European region coun-
tries use these sex-disaggregated data to
implement, monitor and evaluate pro-
grams, for example, to reduce gender-based
violence, to improve the detection and di-
agnosis of cardiovascular diseases, or to im-
prove access to primary and secondary edu-
cation for young and adolescent girls and
young women. (Cantarero-Arévalo et al.
2011).

Despite persisting limitations in the col-
lection of sex-disaggregated data, such as
the level of complexity and granularity, or
the lack of international common standards
(Data2x.org 2017), access to open data has
great potential to reveal with ever-increas-
ing precision inequalities in health not only
between men and women, but also inequal-
ities among women between and within
countries. Compared with big data, open
data allow transparent and democratic ac-
cess to data, often through the internet,
thus making it available for local, regional
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and national governments, as well as private
entities. In this context, a lack of sex-disag-
gregated data can no longer be used as an
excuse for inaction on gender inequalities,
or even inequalities among women. Having
reliable sex-disaggregated data is a neces-
sary pre-condition for informing action on
gender inequalities, but it is not enough on
its own because it only highlights differ-
ences between females and males. Gender
analysis of the data is essential to determine
whether the inequalities stem from gender
norms, roles and relations, or unequal pow-
er relations between and among men and
women, as well as the intersection of these
differences with other contextual factors
such as ethnicity, education, or employ-
ment status (WHO 2011). An example is
the global Equal pay for work of equal value
campaign by UN Women (UN WOMEN
2017a), which highlights differences
among men and women and among wom-
en globally and/or in different professions.
The conditions for conducting a proper
gender analysis include, an enabling policy
and institutional environment, ways of en-
suring the quality, comparability and regu-
larity of data production, and facilitating
the accessibility and use of the data to all in
order to inform policy (UN WOMEN
2017b).

METHODOLOGICAL APPROACH

A review of open-data sets in 2015 was
conducted to substantiate the development
of a report on women’s health and well-be-
ing across the life-course in the WHO Eu-
ropean region with a focus on social deter-
minants and inequalities in health. In the
following sections, selected parts of this
analysis are presented, including the re-
views of open-data sets which were includ-
ed in the report produced for the WHO
(WHO 1015), referred to above. Given the
breadth of health issues that could be con-
sidered, a review of the Institute for Health
Metrics Evaluation (IHME) database was

undertaken (in February 2015) to identify
the broad causes of Disability Adjusted Life
Years (DALYs)? and mortality within the
region for the four to five age-stages. This
was then used to identify additional open-
access databases that could be used, and to
refine the focus of data collection and the
literature reviews in terms of ‘health’ topics
covered. However, due to the limited avail-
ability of age- and sex-disaggregated data
for all 53 member states, sometimes a re-
duced sample of countries was included
when cross-linking these data with sex, age
and other key social determinants such as
education, residence and employment.

Despite their tremendous potential for
informing gender-sensitive policies, trying
to analysis data for all 53 countries does
pose certain challenges. Data available
through Eurostat databases are the most up
to date and reliable but they do not contain
data for all 53 countries, and it is often the
case that data is missing for the more vul-
nerable countries. Another challenge is that
not all the national databases are updated at
the same pace. For example, the WHO
Health for All database is updated twice a
year, whereas Eurostat is updated almost
daily. The limitation is therefore that only a
selected set of health topics were covered in
detail when in some countries in the region
a particular health condition might make a
much greater contribution to women’s
mortality or morbidity than in others, for
example, HIVAIDS in Russia. In addition,
the data in the IHME and Eurostat data-
bases (or similar databases) are only as
good as those data provided by countries
and will have their own limitations, such as
incomplete datasets or out-dated data.

The following section provides a brief
overview of first, key multi-country data on
mortality, morbidity and risks factors
among women in the 53 countries of the
WHO European region, and secondly, data
on education, economic resources and
labour conditions and their impact on
health. These examples were selected to il-
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TABLE 1. DESCRIPTION OF THE MAIN DATABASE CONSULTED.

Database

European Health for All
database (HFA-DB)

European Commission
Directorate-General Eurostat
(Eurostat)

Institute for Health Metrics
and Evaluation (IHME) —
Global Burden of Disease
(GBD)

Organization for Economic
Cooperation and Development
database (OECD)

Scope

Provides a selection of core health statistics covering basic de-
mographics, health status, health determinants and risk factors,
and health-care resources, utilization and expenditure in the
53 countries in the WHO European Region. Allows queries
for country, intercountry and regional analyses, and displays
the results in tables, graphs or maps, which can be exported for
further use (HFA-DB 2016)

Provides a comprehensive selection of core statistics in the 28
countries of the European Union. Allows queries for country,
intercountry and regional analyses, and displays the results in
tables, graphs or maps, which can be exported for further use.
Users can download individual datasets by extracting data di-
rectly from the database, by selecting our most popular tables
from the homepage, by using our bulk download facility or via
web services.

Provides a comprehensive picture of what disables and kills
people across countries, time, age and sex. The Global Burden
of Disease (GBD) provides a tool to quantify health loss from
hundreds of diseases, injuries and risk factors, so that health
systems can be improved and disparities eliminated (IHME
2017).

Provides a comprehensive selection of statistics covering 35
countries worldwide. Allows queries for country, intercountry
and regional analyses, and displays the results in tables, graphs
or maps, which can be exported for further use (OECD 2016).
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Data compilation

The data are compiled from various sources,
including country experts, WHO /Europe’s
technical programmes and partner organiza-
tions, such as agencies of the United Nations
system, the statistical office of the European
Union (EUROSTAT) and the Organisation
for Economic Cooperation and Develop-
ment. (HFA-DB 2016).

Eurostat does not collect data. This is done
by the statistical authorities of member states.
They verify and analyse national data and
send them to Eurostat. Eurostat’s role is to
consolidate the data and ensure they are com-
parable, using harmonized methodology. Eu-
rostat is actually the only provider of statistics
at the European level, and the data we issue
are harmonized as far as possible (Eurostat
2010).

Collected and analysed by a consortium of
more than 2,300 researchers in more than
130 countries, the data capture premature
death and disability from more than 300 dis-
eases and injuries in 195 countries by age and
sex from 1990 to the present, allowing com-
parisons over time, across age groups and
among populations (IHME 2017).

Collected, analysed and discussed for deci-
sion-making and implementation followed by
peer review and multilateral surveillance
(OECD 2016).

Update and accessibility

HEFA-DB is updated twice a year and can be
used online or downloaded for work on a per-
sonal computer (HFA-DB 2016).

All European statistics are available from the
database on Eurostat’s website. A large range
of Eurostat data is also accessible on different
mobile apps. Eurostat’s database always con-
tains the latest version of the datasets.
Datasets are updated twice a day, at 11 am
and 11 pm (Eurostat 2016).

The flexible design of the GBD machinery al-
lows for regular updates as new data and epi-
demiological studies are made available. In
this way, the tools can be used at the global,
national and local levels to understand health
trends over time (IHME 2017).

All European statistics are available from the
database on the OECD website. OECD data
always contain the latest version of the
datasets.
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lustrate the outcome information that can
be obtained using the open-access databas-
es described above that are related to the
most important socioeconomic determi-
nants of women’s health. Furthermore it
shows the relevant multi-country informa-
tion that can be accessed online and free of
charge, and without the need to use com-
plex software statistical programs. Even
though the databases are free of access and
easy to use, they provide enough trustwor-
thy and reliable information to raise aware-
ness and encourage the implementation of
policy measures targeted at improving
women’s health across a large number of
countries.

DATA ON MORTALITY, MORBIDITY
AND RISK FACTORS

Using the European Health for All data-
base (HFA-DB), it was found that in the
53 countries in the WHO European re-
gion, life expectancy among women in-
creased in all countries but one from 2000
to 2015. However, this increase is unevenly
distributed throughout the region, with a
fifteen-year difference between countries
(WHO 2016b), highlighting the still per-
sistent inequalities among European wom-
en. Furthermore, a higher life expectancy
does not imply that all the additional years
are lived in good health. Data from 2013
show that, even in European countries with
the highest life expectancy, women spent
almost twelve years of their lives in ill
health (WHO 2016a).

Through access to the Global Burden of
Disease data-base from IHME, it was iden-
tified general trends for all women stratified
by age groups. This shoved that the great-
est mortality burden for women in Europe
is due to cardiovascular diseases and cancer,
while the great burden of morbidity be-
tween the ages of 18 and 49 is due to men-
tal health, musculoskeletal and neurological
disorders and cancers. Mental ill health is a
major concern that already affects women

in early adolescence and throughout the
life-course, irrespective of country of resi-
dence, with rates of mental ill health steadi-
ly increasing for all women (IHME 2016).
Among the main risk factors associated
with these causes of death and morbidity,
we find alcohol use, tobacco-smoking, high
blood pressure, high body mass index and
high household air pollution (IHME
2016). The first three mortality risks for
young women aged 15-19 are alcohol use,
intimate partner violence and drug use
(IHME 2016). Multi-country data on obe-
sity show that these risk factors have been
rapidly increasing throughout the region
over the last four years, with prevalence
ranging from 16% in Austria to 36% in
Turkey (WHO 2015).

DATA ON EDUCATION, ECONOMIC
RESOURCES AND LABOUR CONDITIONS
AND THEIR IMPACT ON HEALTH

Using the OECD data on education, in-
come and working conditions may give us
insights into the socioeconomic determi-
nants of gender differences. For example,
persistent differences related to education
was found. Although girls and boys in Eu-
rope have equal access to pre-primary, pri-
mary and secondary education, and women
outnumber men in secondary and/or ter-
tiary education in several countries (OECD
2015), women do not always maximize
their investment in education as men do,
with men having a higher labour force par-
ticipation in 48 European countries
(UNDP 2013a, 2013b). Moreover, most
countries in the region show a considerable
difference in women’s self-perceived health
based on education or income. Eurostat
data show that 48.8% of women aged 16-
64 years with pre-primary or lower sec-
ondary education report good or very
good health, compared to 69% of women
with upper- or post-secondary education
and 81.3% with a tertiary education (Euro-
stat 20106).
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The impact of income and wealth on
women’s health and well-being is well es-
tablished. Unequal access for women to
wages, pensions and social transfers has
health and social consequences (OECD
2012; UNDP 2016). Linking life-ex-
pectancy to income shows that generally,
the higher the income of the population,
the longer one’s life will be (WHO 2014).
Moreover, pay gaps and pension gaps per-
sist in all countries (Eurostat 2015; OECD
2016). Although the gender pay gap has
generally declined in the last decade, wom-
en in the EU earn about 16% per hour less,
even when their qualifications are as good
as, or better than, their male counterparts
(Eurostat 2012). Sectors dominated by
women have lower salaries that those domi-
nated by males (ILO, 2016), with the pay
gap usually higher in the private sector than
in the public sector. No country in the re-
gion has achieved wage equality for similar
work.

Despite increases in women’s labour-
force participation in the WHO European
region, therefore, women remain disadvan-
taged. They continue to be engaged in the
workforce less than men, are more involved
in unpaid work such as care-givers, work in
jobs that tend not to have contracts or with
only short-term contracts, are underrepre-
sented in senior management and decision-
making positions, earn less than men and
are more likely to end their lives in poverty
(OECD 2012; UNDP 2016; OECD
2016). The UNDP 2016 Gender Inequali-
ty Index shows that average labour-force
participation in the European Region was
45.6% for women (compared to 70% for
men), and that only 32 countries had a
women’s labour-force participation greater
than 50% (UNDP 2016). Data from
OECD countries reveal that in 2014, 73%
of men aged 15-64 years were in full-time
employment, compared to 51% of women
in the same age group (OECD 2016). In-
equalities linked to ethnicity, migrant status
and disability are evident in employment

and working conditions. Minorities face
barriers to labour-market access, encounter
discrimination and are overrepresented in
informal employment. Higher levels of un-
employment and poorer working condi-
tions (sometimes linked to lower levels of
education) are reported among Roma
women in some European countries (UN-
ECE 2015).

Research on work-related diseases does
not include women to the extent it should,
although some progress has been made in
relation to cancer and reproductive issues.
It is often based on knowledge of male-
dominated professions and male metabo-
lism of chemicals, and excludes part-timers
and occupations for which little is known
about exposures. Musculoskeletal disorders
and stress-related problems affect women
more than men (60% and 16%, respective-
ly) (Europe.eu/social 2015).

These are just some examples of the in-
formation that can be obtained by access-
ing multi-country open-access data sets
containing sex-disaggregated information.
Although women’s health across Europe
has improved during the last ten years,
there are differences between countries and
within countries that need to be addressed.
Moreover, data on education, income and
labour conditions show that there is still a
long way to go, for example, to maximize
women’s gains from their investment in ed-
ucation.

GENDER TRANSFORMATIVE
HEALTH POLITICS

In this article, it is shown what can be done
by having access to and making use of
open-access multi-country sex-disaggregat-
ed data from a variety of sources and sec-
tors across a group of countries belonging
to the WHO European region. This argues
in favour of this type of data vs. restrictive
big data that are often only available for a
very specific sub-sample of countries and
are generally managed by resource-intense
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research institutions for payment. For the
purposes of this article, it provides impor-
tant evidence for the state of play of wom-
en’s health across the life-course in the
wider WHO European region. This provid-
ed quantitative insight into differences be-
tween men and women within the region,
as well as differences among women across
it. In some cases the available data (e.g. Eu-
rostat) were cross-linked with key social de-
terminants such as place of residence,
wealth quintile, level of education and/or
employment status to provide some quanti-
tative insight into inequalities in health
among the women within a country.

However, this work showed that on-go-
ing efforts are still needed to ensure that
more systematic collection of sex-disaggre-
gated data continues across all 53 Euro-
pean countries, and that countries analyse,
make use of and disseminate findings. In
addition, the work underlined the need for
sex-disaggregated data to be complement-
ed by disaggregation on grounds of disabil-
ity, ethnic origin, level of education, place
of residence, sexual orientation and gender
identity so that health policies can better
address gender inequalities and inequalities
among women (WHO 2016a). However,
this type of information should be collected
through anonymous surveys and not on an
individual basis, as it should be argued that
this information is too sensitive to be col-
lected on an individual, personalized basis.
Again, open-access data gathered in this
way would be safer than big data.

Large sex-disaggregated open-access da-
ta provides several benefits for shaping
health policies that benefit all women
equally with regard to their different and
changing needs across the life-course and
beyond a focus on maternal health. The
availability of such data is a prerequisite for
fostering progressive changes in power rela-
tionships between women and men, and
addressing the causes of gender-based
health inequalities. Together with building
evidence for the development of policies

and programs, it also allows cross- and
within-country comparison. If this informa-
tion is analysed and used, it can facilitate
the development and adoption of policies
that are potentially gender-transformative
for both women and men at the national or
sub-national levels. Where linked to key so-
cial determinants, such data enable policies
to be developed that not only incorporate
gender equality but can also address in-
equalities in health among women. Open-
access data also facilitate the systematic
monitoring of trends and specific issues
over time such as changes in health be-
haviour among women, outcomes from
cardiovascular care and linked issues such as
access to education, a reduction in the pen-
sion gap and/or women’s access to eco-
nomic resources, all of which affect health
outcomes.

Despite these limitations, the review of
the IHME database enabled refinement of
the issues to be covered in order to obtain
a reasonable overview of the main mortality
and morbidity issues for women across the
life-course within the WHO European re-
gion. This provided an important spring-
board for identifying gaps in available sex-
disaggregated data as well as data that can
be cross-linked with key social, economic,
environmental and cultural determinants. It
also highlighted how previous claims that
such data were not available and/or not
good enough were not really well-founded.
This work for the report highlighted how
much data is actually available and how re-
searchers as well as policy-makers need to
make better use of it.

Open access sex-disaggregated data is a
valuable tool for unveiling and monitoring
gender inequalities in health, as well as in-
equalities among women across a wide
range of countries and within countries
with regard to social factors. In doing so, it
serves as a tool to inform policies and pro-
grammes aiming at reducing inequalities in
health. Constant efforts are needed to col-
lect data disaggregated not only by sex and
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gender, but also by ethnic origin, levels of
education, place of residence, sexual orien-
tation and gender identity so that policies
can address gender inequalities and in-
equalities among women.

NOTES

1. Albania, Andorra, Armenia, Austria, Azerbaijan,
Belarus, Belgium, Bosnia and Herzegovina, Bul-
garia, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Georgia, Germany,
Greece, Hungary, Iceland, Ireland, Israel, Italy,
Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Lux-
emburg, Malta, Monaco, Montenegro, Nether-
lands, Norway, Poland, Portugal, Republic of
Moldova, Romania, Russian Federation, San Mari-
no, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Tajikistan, The former Yugoslav Re-
public of Macedonia, Turkey, Turkmenistan,
Ukraine, United Kingdom, Uzbekistan.

2. One DALY can be thought of as one lost year
of ‘healthy’ life. The sum of these DALYs across
the population, or the burden of disease, can be
thought of as a measurement of the gap between
current health status and an ideal health situation
in which the entire population lives to an advanced
age, free of disease and disability. See
http://www.who.int/healthinfo /global_bur-
den_disease /metrics_daly/en/
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