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ABSTRACT
Introduction Life expectancy (LE) depends on the wider 
determinants of health, which have different impact in women 
and men. Therefore, this study aimed to investigate whether 
gender equality was correlated with LE in women and men.
Methods Gender equality in the 27 European Union (EU) 
member states between 2010 and 2019 was estimated using 
a modified Gender Equality Index (mGEI), based on the index 
developed by the European Institute for Gender Equality. The 
correlation between this mGEI and LE and the gender gap in LE 
was calculated using the Spearman correlation coefficient.
Results Between 2010 and 2019, LE increased more for men 
than women, which resulted in a narrowing of the gender gap 
in LE in the EU. During the same period, there was an increase 
in gender equality, as measured by the mGEI, although with 
substantial heterogeneity between countries. There was a 
strong correlation between the mGEI and the gender gap in 
LE (−0.880), which was explained by a stronger correlation 
between the mGEI and longer LE in men than in women (0.655 
vs 0.629, respectively). The domains of the mGEI most strongly 
associated with a narrowing of the gender gap in LE were 
health, money and knowledge, while power was the domain 
with the weakest association.
Conclusions Gender equality appears to be at least 
as beneficial to men as women with regard to LE, thus 
reinforcing the key role gender equality plays in improving 
population health and longevity.

INTRODUCTION
Life expectancy (LE) at birth is a well- recognised 
indicator of the overall health of a population. 
Although countries in the European Union 
(EU) share common goals and values and 
operate in a common economic area, stark 
inequalities in LE exist. For instance, in 2020, 
LE ranged from 77.5 years in Bulgaria to 85.3 
years in France for women and from 69.9 years 
in Bulgaria to 80.8 years in Malta for men.1 Also, 
LE across the EU has increased at a different 
pace, and the upward trend observed over the 
last centuries has recently slowed down, or even 
stalled, in some countries.2

Women outlive men globally and in the 
EU.2 Consequently, around 90% of all known 
supercentenarians (ie, over 110 years old) 
worldwide are women.3 However, as a result of 

living longer, women spend a greater propor-
tion of their lives in poor health,4 a phenom-
enon known as ‘expansion of morbidity’.5 The 
underlying reasons for the persisting gender 
gap in LE are likely multifactorial, involving 
biological, behavioural and environmental 
factors, including social factors.6 If biology 
were the sole cause behind the gender gap 
in LE, the gap would be relatively constant 
over time and across societies. However, the 
gender gap in LE varies considerably by time 
and context.7

Key questions

What is already known?
 ► Previous observational studies showed life expec-
tancy is influenced by the wider determinants of 
health, such as housing and working conditions, 
money, and education.

 ► There are stark gender inequalities related to these 
wider determinants of health, as illustrated, for in-
stance, by women’s representation in the workforce, 
the gender pay gap or the gendered societal roles 
that place the burden of informal care on women.

What are the new findings?
 ► By using a robust and comprehensive index to esti-
mate gender equality across the 27 member states 
of the European Union, this study demonstrated gen-
der equality is strongly correlated with a narrowing 
of the gender gap in life expectancy, which is ex-
plained by the stronger positive correlation between 
gender equality and life expectancy for men than 
women.

 ► Furthermore, this study suggested gender equality 
in some domains, such as money, knowledge and 
health, may be more important for life expectancy 
than others, such as power.

What do the new findings imply?
 ► Gender equality, considered broadly across multiple 
domains of life, seems to be strongly correlated with 
longevity, particularly for men.

 ► This lends further support to evidence currently 
available showing gender equality benefits wom-
en and men alike and contributes to healthier and 
longer- living populations.
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The wider determinants of health, such as working and 
living conditions, exposure to pollution, access to health-
care, education, income, and social support, are also 
inextricably associated with LE.8 For instance, those with 
higher levels of education may be better informed about 
healthy lifestyles (eg, non- smoking, healthy diet and 
physical activity),9 and those earning higher income may 
be able to afford healthier food and live and work in envi-
ronments with lower exposure to risk factors, such as air 
and noise pollution and cold and damp environments.10 
Importantly, the wider determinants of health influence 
women and men differently. For instance, in 2019, 67% 
of women across the EU were employed compared with 
79% of men.11 Also, women earnt, on average, 14% less 
per hour than men and this has changed minimally over 
the last decade. Therefore, it is possible that the unequal 
impact of the wider determinants of health on women 
and men may contribute to the gender gap in LE.

The gendered effects of the COVID- 19 pandemic have 
been well documented at multiple levels, such as work, 
health and social life.12 13 On one hand, the unequal 
burden usually carried by women in unpaid household 
work and childcare was exacerbated by the pandemic 
and global lockdowns.14 On the other hand, the 
economic fallout and job insecurity are lasting longer for 
women than men. This underpins the concerns that the 
COVID- 19 pandemic may have not only slowed advance-
ment, but also even put the fragile gains in gender 
equality of the past decades at risk.15

Therefore, this study aimed to investigate to what extent 
gender equality was associated with LE and healthy life 
expectancy (HLE) in women and men, the gender gap 
in LE, and the sex difference in excess deaths related to 
the COVID- 19 pandemic in the EU.

METHODS
Study design
We conducted an ecological, cross- sectional study to 
investigate the association between gender equality and 
LE and the gender gap in LE in the 27 member countries 
of the EU.

Gender equality
Gender equality was quantified using the Gender Equality 
Index (GEI), a publicly available tool developed by the 
European Institute for Gender Equality to measure the 
progress of gender equality in the EU. The European 
Institute for Gender Equality is an autonomous body 
linked to the European Commission and the European 
Parliament.16 The GEI aims to give visibility to areas 
that need improvement and to support policy makers to 
design effective gender equality strategies. In an audit 
carried out by the European Commission’s Joint Research 
Centre, the GEI was acknowledged as a reliable measure-
ment tool for gender equality in the EU.17 It includes 
six core domains: work, money, knowledge, time, power 
and health; and two additional domains: violence against 

women and intersecting inequalities. A detailed descrip-
tion of the GEI and its domains is available in online 
supplemental table S1. In short, work refers to participa-
tion, segregation and quality of work; money relates to 
financial resources and economic situation; knowledge 
refers to participation, segregation and attainment in 
education; time is based on the time spent in care and 
social activities; power includes the share of leadership 
positions in political, economic and social institutions; 
and health covers health status, health- related behav-
iours and access to healthcare. Each domain is marked 
between 0 and 100, where 100 represents gender parity, 
based on the gender gap in each subdomain. The overall 
GEI is calculated as a weighted average of the scores in 
each domain and ranges from 0 to 100, where 100 repre-
sents gender parity. The methods underlying the calcula-
tion of the GEI are described elsewhere.18 The GEI and 
its domains are available for 2013, 2015, 2017, 2019, 2020 
and 2021, using data from 2010, 2012, 2015, 2017, 2018 
and 2019, respectively. Although some of the current 
EU member states joined the EU later than 2010, data 
from all the current 27 country states are available and 
were used in this study. As LE and HLE were indicators 
included in the health domain of the GEI and our goal 
was to examine how difference in LE relates to gender 
equity, we recalculated the score for the health domain 
and the GEI for each country. This modified GEI (mGEI) 
was used in all analyses.

Life expectancy
Data on LE and HLE, from 2010 to 2019, for women and 
men were obtained from the Eurostat website.1

Excess deaths related to the COVID-19 pandemic
Data on excess deaths due to the COVID- 19 pandemic, 
stratified by sex, were obtained from the mortality statis-
tics, publicly available on the Eurostat website.1 This indi-
cator is expressed as a percentage of additional deaths 
in a week (average of 2020–2021) compared with a base-
line period (average weekly deaths of 2016–2019). The 
gender gap in COVID- 19- related excess deaths was calcu-
lated as the difference in excess deaths between women 
and men.

Data analysis
The absolute gender gap in LE or HLE was calculated 
as the difference in LE and HLE between women and 
men for each EU member state. Scatter plots with loess 
smoothing lines were used to display the association 
between the mGEI, overall and its separate domains, and 
LE, HLE and the gender gap in LE and HLE. Subgroup 
analysis was performed for each of the core domains of 
the mGEI (ie, work, power, knowledge, money, time, 
health). For the purpose of subgroup analysis, countries 
were grouped by region as follows:

 ► Central Europe: France, Germany, the Netherlands, 
Belgium, Luxembourg, Austria.
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 ► Eastern Europe: Latvia, Lithuania, Estonia, Poland, 
Romania, Bulgaria, Slovakia, Czechia, Hungary.

 ► Southern Europe: Portugal, Spain, Italy, Malta, 
Cyprus, Slovenia, Croatia, Greece.

 ► Northern Europe: Denmark, Finland, Sweden, 
Ireland.

Spearman correlation coefficients were computed to 
estimate the correlation between the mGEI and LE, HLE, 
gender gap in LE and HLE, and gender gap in COVID- 
19- related excess deaths in the EU overall in 2019. All 
analyses were carried out using R V.3.6.3.

Patient and public involvement
Patients and the public were not involved in this study.

RESULTS
Gender equality
In 2019, the overall mGEI in the EU was 68. However, 
there was a large variation between countries, from the 
lowest of 52.4 in Greece to the highest of 83.8 in Sweden 
(figure 1, left panel, and online supplemental table S3). 
There has been a steady increase in the mGEI in the EU 
since 2010, when it was 63 (figure 2), but with discrepant 
trends over time between member states (online supple-
mental figure S1). The largest increase in gender equality 
over the past decade occurred in Italy and Austria, where 
the mGEI increased from 53 to 64 and from 58 to 68, 
respectively. Despite the overall improvement in the 
mGEI in the EU, this was driven mainly by an increase in 
gender equality in the domains of power (13.1 points), 
money (3.3 points) and knowledge (2.9 points). Progress 
in other domains, such as work (1.9 points) and health 
(1.2 points), was minimal, and there was a decrease in 
gender equality in the domain of time (−0.3 points) 
(online supplemental table S4).

LE and HLE
In 2019, LE in the EU was 84.0 years for women and 78.5 
years for men (online supplemental table S2). LE ranged 
from 78.8 years in Bulgaria to 86.7 years in Spain for women 
and from 70.9 years in Latvia to 81.5 years in Sweden for men 
in 2019. LE in 2010 was 83.1 years for women and 77 years 
for men. Therefore, between 2010 and 2019, the gender 
gap declined from 6.1 years to 5.5 years in the EU overall 
(figure 2). There were, though, marked differences between 
countries, from the lowest of 3.1 years in the Netherlands to 
the highest of 8.5 years in Estonia in 2019 (figure 1, right 
panel). There were also differences in time trends in the 
gender gap in LE, with the gap widening in some countries 

Figure 1 Gender Equality Index and life expectancy gap between women and men in the European Union (EU) member states 
in 2019. The left panel displays the Gender Equality Index (0–100) in 2019 for all EU member states. The right panel displays 
the gap in life expectancy between women and men in 2019 for all EU member states. The blue countries have shorter life 
expectancy gap, while the pink countries have larger life expectancy gap.

Figure 2 Trends in the Gender Equality Index (GEI) and its 
domains and life expectancy (LE) gap between women and 
men in the European Union (EU) from 2010 to 2019. The 
figure displays the evolution in GEI (red line) and its six core 
domains (green lines) as well as the change in the LE gap 
between women and men (blue line) between 2010 and 2019 
in the EU.
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by about 4 years (eg, Estonia and Lithuania) and narrowing 
by almost 5 years in others (eg, Italy and Denmark) (online 
supplemental figure S2).

Between 2010 and 2019, HLE increased from 62.2 to 
65.1 years for women and from 61.3 to 64.2 years for men 
in the EU overall (online supplemental table S3), which 
meant the gender gap in HLE remained stable at 0.9 
years. In 2019, HLE ranged from 54.1 years in Ireland 
to 73.5 years in Luxembourg for women and from 52.2 
years in Ireland to 73.8 years in Sweden for men. The 
gender gap in HLE also varied largely between countries, 
from as low as −3.1 years (ie, men live a further 3.1 years 
in full health compared with women) in the Netherlands 
to 4 years in Bulgaria (ie, women live a further 4 years 
in full health in comparison with men) (online supple-
mental table S3 and figure S4).

Correlation between gender equality, LE and HLE
There was a moderate positive correlation between the 
mGEI and total LE (Spearman correlation coefficient 0.654, 
p<0.001) (online supplemental figure S3 and table S5), but 
no correlation with total HLE (Spearman correlation coef-
ficient 0.228, p=0.253) (online supplemental figure S5 and 
table S5). There was a stronger correlation between the 
mGEI and LE in men than in women (figure 3). The mGEI 
was not significantly correlated with HLE in women or in 
men (online supplemental figure S4).

Overall, there was a strong negative correlation 
between the mGEI and the gender gap in LE (Spearman 
correlation coefficient −0.880, p<0.001) (figure 4 and 
online supplemental table S5). There was a moderate 
negative correlation between the mGEI and the gender 
gap in HLE (Spearman correlation coefficient −0.452, 
p=0.018) (online supplemental figure S6). The domains 
of the mGEI most strongly correlated with a narrowing 
of the gender gap in LE were health (Spearman correla-
tion coefficient −0.880, p<0.001), money (Spearman 
correlation coefficient −0.759, p<0.001) and knowledge 

(Spearman correlation coefficient −0.603, p<0.001) 
(online supplemental figure S7 and table S6). Power was 
the domain with the weakest correlation with a reduction 
in the gender gap in LE (Spearman correlation coeffi-
cient −0.387, p<0.046).

Correlation between mGEI and COVID-19 excess deaths
Overall, there was a weak negative correlation between 
the GEI and excess deaths due to COVID- 19 (Spearman 
correlation coefficient −0.261, p=0.197) (figure 5).

Figure 3 Correlation between Gender Equality Index and life expectancy for women and men in the European Union member 
states in 2019. Green: Eastern Europe; blue: Northern Europe; pink: Western Europe; purple: Southern Europe. AT, Austria; BE, 
Belgium; BG, Bulgaria; CY, Cyprus; CZ, Czechia; DK, Denmark; DE, Germany; EE, Estonia; EL, Greece; ES, Spain; FI, Finland; 
FR, France; HR, Croatia; HU, Hungary; IE, Ireland; IT, Italy; LT, Lithuania; LU, Luxembourg; LV, Latvia; MT, Malta; NL, the 
Netherlands; PL, Poland; PT, Portugal; RO, Romania; SE, Sweden; SI, Slovakia; SK, Slovenia.

Figure 4 Correlation between the Gender Equality Index 
and life expectancy gap between women and men in the 
European Union member states in 2019. Green: Eastern 
Europe; blue: Northern Europe; pink: Western Europe; purple: 
Southern Europe. AT, Austria; BE, Belgium; BG, Bulgaria; 
CY, Cyprus; CZ, Czechia; DK, Denmark; DE, Germany; EE, 
Estonia; EL, Greece; ES, Spain; FI, Finland; FR, France; HR, 
Croatia; HU, Hungary; IE, Ireland; IT, Italy; LT, Lithuania; LU, 
Luxembourg; LV, Latvia; MT, Malta; NL, the Netherlands; 
PL, Poland; PT, Portugal; RO, Romania; SE, Sweden; SI, 
Slovakia; SK, Slovenia.
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DISCUSSION
Overall, LE increased in the EU between 2010 and 
2019, but the increase was more marked for men than 
women, which resulted in a narrowing of the gender gap 
in LE. During the same period, there was an increase 
in gender equality, as measured by the mGEI, although 
with substantial heterogeneity between the 27 member 
states. Gender equality also evolved differently across 
the six core domains of the mGEI. While there was a 
large increase in power of 13 points, improvements in 
other domains, such as health, work and money, were 
small and there was even a decline in gender equality 
in time. Overall, countries with greater gender equality 
had a narrower gender gap in LE and HLE. The corre-
lation between the mGEI was stronger for LE than HLE. 
The smaller LE gap in more gender- equal countries was 
explained by the stronger correlation between the mGEI 
and longer LE in men than in women. The domains most 
strongly associated with a narrowing of the gender gap in 
LE were health, money and knowledge, while power was 
the domain with the weakest association.

Despite the general improvement in gender equality 
in the EU over the past decade, there are marked 
differences in progress between countries and domains 
of the mGEI. Indeed, the 4.9- point increase in the 
mGEI between 2010 and 2019 resulted mainly from an 
improvement in gender equality in power, which is the 
domain with the weakest association with the gender gap 

in LE. This improvement in gender equality in power 
has largely resulted from gender quotas, which have 
been widely adopted by political systems to encourage 
women’s participation.19 However, this apparent increase 
in women’s representation in political systems may not 
translate into actual policies promoting gender equality 
or their implementation.20 This is because poorly imple-
mented gender quotas can be tokenistic as women 
continue to experience substantial barriers to achieving 
senior leadership positions, which leads to women occu-
pying positions that hold little or no power to influence 
decision making. In addition, a time lag is expected 
from greater women leadership, translating into notice-
able improvements in gender equality in other domains 
of life. This may partially underpin the weak association 
between power and LE. Therefore, although quotas 
are an important mechanism to foster women’s repre-
sentation in multiple fields, such as politics, science 
and academia or sports, they need to guarantee women 
are proportionally represented at senior level. Other-
wise, gender quotas may not truly result in a fair share 
of power between women and men. Furthermore, it is 
important gender quotas translate into fair remuner-
ation as there is ample evidence women continue to 
be paid less for equivalent jobs.21 Ironically, money is, 
after health, the mGEI domain with the strongest asso-
ciation with a narrowing of the gender gap in LE, thus 
suggesting financial gender parity may be particularly 
beneficial for men’s longevity.

Although overall LE increased in all EU member states 
over the last decade, the increase was more marked in 
men than in women, thus resulting in a narrowing of the 
gender gap in LE. This increase in LE and reduction in the 
gender gap in LE were strongly correlated with an increase 
in gender equality across several domains, including money, 
work and knowledge. This strong association is not unex-
pected considering that LE broadly mirrors population 
health, which depends on the wider determinants of health, 
such as working and living housing conditions, pollution, 
and education.22 23 On the other hand, some may argue 
the observed correlation is explained by economic devel-
opment, which has been shown to result in longer LE.24 
However, some of the countries with the highest mGEI, 
such as Spain, the Netherlands, Finland and Sweden, are 
less economically prosperous (according to the widely used 
metric of gross domestic product) than countries with lower 
mGEI, such as Germany.25 This suggests that the observed 
correlation is not fully explained by economic development, 
and hence gender equality may have benefits itself for popu-
lation longevity.

In addition, the association between the mGEI and 
LE was stronger for men than women, suggesting that 
gender equality appears to be more advantageous to 
men than women. Therefore, the association between 
the mGEI and narrowing of the gender gap in LE is 
explained by a larger increase in men’s LE than women’s 
LE, rather than a decline in women’s LE. This demon-
strates men have at least as much to gain from gender 

Figure 5 Correlation between the Gender Equality Index 
and difference in excess deaths related to COVID- 19 
between women and men in the European Union member 
states. COVID- 19 excess deaths were calculated as the 
excess weekly deaths in 2020–2021 in comparison with 
average weekly deaths for 2016–2019. Green: Eastern 
Europe; blue: Northern Europe; pink: Western Europe; 
purple: Southern Europe. AT, Austria; BE, Belgium; BG, 
Bulgaria; CY, Cyprus; CZ, Czechia; DK, Denmark; DE, 
Germany; EE, Estonia; EL, Greece; ES, Spain; FI, Finland; 
FR, France; HR, Croatia; HU, Hungary; IT, Italy; LT, Lithuania; 
LU, Luxembourg; LV, Latvia; MT, Malta; NL, the Netherlands; 
PL, Poland; PT, Portugal; RO, Romania; SE, Sweden; SI, 
Slovakia; SK, Slovenia.
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equality as women, thus supporting the wider benefits of 
gender equality for society as a whole.

There are several potential explanations for the 
observed correlation between gender equality and the 
narrowing of the gender gap in LE. First, neonatal, infant 
and childhood mortality rates are higher in boys than in 
girls.26 Gender equality, and by extension better health 
for women, can lower mortality in the first years of life, 
thus increasing longevity to a greater extent among boys 
than girls. Second, in countries with more gender- equal 
societies, women may be increasingly adopting health- 
damaging lifestyles that were traditionally more prevalent 
among men, such as smoking and drinking.27 This could 
have slowed down improvement in women’s LE, thus ulti-
mately reducing the gender gap. Third, gender equality 
in the labour market allows more women to enter the 
workforce and take up risk- prone jobs that were previ-
ously only accessible to men.28 29 This could stifle the 
expansion of women’s LE, thus narrowing the gender 
gap. Fourth, it is possible that gender equality results in 
more women working as health professionals, and health 
outcomes seem to be better for patients looked after 
by doctors who are women than men.30 As men have a 
higher rate of preventable premature mortality, they 
are more likely than women to benefit from healthcare 
provided by doctors who are women, in countries with 
greater gender equality.

Although the mGEI was only weakly correlated with excess 
deaths related to COVID- 19, evidence has been accruing on 
the profound impact of COVID- 19 on women and, particu-
larly, on gender equality.31 Even if the risk of severe disease 
and death due to COVID- 19 was higher for men than women, 
the multipronged impact of the pandemic on women’s lives 
cannot be overlooked.32 Women bore the brunt of childcare 
and household responsibilities, especially during lockdowns, 
with dire consequences on their careers and income.12 32 For 
instance, women in France, Germany and Spain will have 
an increased need for pandemic- induced job transitions at 
rates four times higher than men.33 In addition, women in 
emerging economies seem to be the worst affected by the 
pandemic, with about 80% reporting poor mental and phys-
ical health, increased workload, job insecurity, and lack of 
safe and healthy workplaces.34 Considering the correlation 
between the different domains of the mGEI, particularly 
money and work and longevity, gender equality must be at 
the fore of recovery plans not only in Europe but worldwide 
to ensure women’s disadvantage during the pandemic is not 
perpetuated and magnified in its aftermath.

Gender equality remains far from a reality even among 
the high- income and developed 27 EU member states. Prog-
ress over the past decade has been slow and the European 
Institute for Gender Equality estimated it will take nearly 
three generations to achieve gender equality across multiple 
domains in the EU at the current pace, especially because 
the gendered consequences of COVID- 19 may have slowed 
down progress even further.16 This study showed gender 
equality is not just a question of gender justice and fairness 
for women, but it might also extend population longevity, 

with men benefiting even more in terms of LE than women. 
Therefore, it is crucial governments of EU member states 
and, by extension, countries across the globe implement 
policies that promote gender equality across all domains 
of the mGEI, such as work and money, knowledge and 
education, and power. Greater gender equality may not 
only contribute to a healthier and longer- living society but 
also lead to economic prosperity. Indeed, an economic 
modelling study (including 46 countries from all conti-
nents) compared a scenario in which no action was taken 
to address the gender gap at work (ie, do- nothing scenario) 
with a scenario that assumed all countries matched the prog-
ress towards gender parity of the fastest- improving country 
in their region.35 It was estimated $13 trillion could be added 
to global gross domestic product if best- in- region gender- 
parity improvements were achieved by 2030. This scenario 
would raise the female to male labour force participation 
ratio from 0.61 in 2020 to 0.71 in 2030, with the creation of 
230 million new jobs for women globally compared with the 
do- nothing scenario by 2030. Therefore, there are compel-
ling economic benefits to take prompt action to address the 
gender gap in work, which is a key driver of women’s eman-
cipation and empowerment.36

Limitations
There are some limitations to acknowledge in this study. 
First, ecological bias is possible as it is uncertain whether 
correlations at country level reflect associations at indi-
vidual level. Second, the observed correlation between 
gender equality and longevity may not be causal. Third, 
data were only analysed for EU member states and it is 
unclear whether findings are generalisable to other coun-
tries across the globe. The United Nations has also devel-
oped a GEI, but it is based on a narrow range of indica-
tors due to lack of reliable data for many countries world-
wide. Fourth, the binary definition of gender adopted 
by this study does not reflect the gender diversity of the 
population.37 There is heterogeneity within the groups 
of women and men, which may be partially explained by 
the intersection with other drivers of inequalities, such as 
ethnicity and social class.38

CONCLUSIONS
There is a strong correlation between gender equality and 
the gender gap in LE, which is explained by the stronger 
correlation between gender equality and LE for men 
than women. Therefore, gender equality seems to be at 
least as beneficial to men as to women, thus reinforcing 
the importance of making gender equality a priority for 
the improvement of population health and longevity.
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