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The purpose of this paper is to investigate the influence of the
status of women in society over life expectancy at birth. Based on
the data of some of the socio-economic variables for 187 countries
worldwide, collected by the United Nations within United Nations
Development Programme – Human Development Report, we developed a regression model of life expectancy factors. Through
empirical testing of the three hypotheses which refer to different
aspects of the status of women in society, we found that the employment ratio between women and men has a statistically significant negative impact on life expectancy at birth, which is, at
least at first glance, unexpected. At the same time, the number of
teenage births per 100 women aged 15–19 as well as gender inequality has a statistically significant negative impact on life expectancy at birth.
Key words: life expectancy at birth, population ageing,
employment ratio between women and men, gender inequality,
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Life Expectancy and Population Ageing
A prolonged life expectancy at birth, along with a decreasing birth
rate is the main factor for our ageing population (United Nations
2009). An ageing population is one of the biggest socio-economic
challenges facing 21st Europe, an issue of the whole world, as well as
the eu. In 2025 more than 20% of Europeans will be aged 65 or more,
in particular the number of people aged 80 or more will increase
substantially (European Commission n. d.). Population ageing does
not only have economic consequences, but also social, psychological, cultural, institutional and political consequences (Malačič 2008,
management 10 (1): 61–77
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795) and therefore requires changes and adjustments in many different fields of certain countries’ systems. Obviously, population ageing
affects the living standards in certain countries, the quality of life
or welfare, which are quite complex concepts (Mandič and Filipovič
Hrast 2011, 16–17; Dubska 2010; Osberg and Sharpe 2011, 1–5; Watson, Pichler in Wallace 2010, 1–3).
Čepar and Bojnec (2013; 2014) prove a negative impact of population ageing on absolute demand for higher education, which confirms the earlier investigation of Campbell and Siegel (1967), Handa
and Skolink (1975) and Sloan et al. (1990). Population ageing affects
the labour market through an increase of expenditures for pensions,
healthcare, social security and care for old people and through a decrease in the number of people who constitute the workforce (Dimovski and Žnidaršič 2007, 2–15). Population ageing might increase
labour costs, outdated knowledge and competencies (Dixon 2003, 70–
74; Johnson and Zimmermann 1993, 1–22) and might negatively affect economic growth (Malmberg 2011, 279).
In today’s world, one tenth of the population is aged 60 and above.
Experts predict that in the next forty years that percentage will increase substantially, even double, especially due to the ageing population in the developed world. The process of population ageing
can be measured by the growth of the median population age, by
the growth of the ageing index and by the growing percentage of old
people.
The median population age is the age that divides a population into
two numerically equal groups – that is, half the people are younger
than this age and half are older. The growth of the median age reflects an ageing population. On a global scale, in 1995, the median
population age was 25 years, and in 2010, 28.5 years (Statista n. d.).
In 2010, 31 countries had a median age higher than 40 years, with
Slovenia among them too, where the median age was 42.1 years
(World by Map n. d.). The figure below shows the median age of the
population in the eu (27) for the years 1991, 2000 and 2010. As in the
rest of the world, the median age is also increasing in the eu. We can
see that the median age in the eu (27) is higher than in the rest of
the world. In 2010, the median age in the eu (27) was 40.9 years old.
The ageing index is the ratio between the older population (aged
65 and above) and younger population (aged 0–14), multiplied by
100 (Statistical Office of the Republic of Slovenia N. d.). The figure
below shows the ageing index for the eu (27) from 1995 to 2012. The
columns show the percent of the young and old population, while
the curves show the ageing index. From the figure, we can see that
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figure 1

Ageing Index in Percentage of Younger and Older Populations in Slovenia
in the eu (27), 1995–2012 (light columns – 0–14 years, dark columns – 65+
years, line – ageing index, dashed line – eu–27 ageing index; adapted
from Institute of Macroeconomic Analysis and Development 2012)

the percent share of the population aged between 0–14 has been decreasing, and the percent share of the population aged 65 and above
has been increasing. In 2003, the percent share of the population
between the ages of 0–14 was the same as the percent share of the
population aged 65 and above.
Percentage of older population (aged 65 and above) is steadily
growing. In 2008, the number of the older population in the total
population reached 77 million people or 17% of the total population.
According to projections, by 2020 the older population will total 113
million or 25% of the total population (United Nations 2009).
The increasing life expectancy at birth is on one hand a key factor
of the ageing population, which has numerous consequences for the
economy, and on the other hand a high life expectancy at birth is a
goal of every society. This is why we wanted to explore and present
the causes which affect the different levels of life expectancy at birth
in the different countries around the world. We were especially interested in whether the different social statuses of women in society
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in different countries have an effect on the level of life expectancy at
birth.
The Research Hypotheses, Methodology and Data Used
Here we present the research hypotheses and the methodology
which was used to achieve the objectives of the research and to
test the research hypotheses together with assumptions on which
our research is based as well as its limitations in a sense of its scope,
geographical limits and time frame. Finally, the most important data
used in this investigation is explained.
the research hypotheses
There are many different socio-economic factors of life expectancy
at birth. In our research we wanted to find out which factors, out of
those that could be measured by the United Nations Development
Programme data from the Human Development Report, could sufficiently explain variations in life expectancy at birth across countries. Moreover, we wanted to statistically test whether the status of
women in society has any influence on life expectancy at birth. We
used the cross section data of 187 countries worldwide for the year
2010. Our main research thesis is that the status of women in society
has an important influence on life expectancy at birth. In order to
test the main research thesis, we set the following three hypotheses.
hypothesis 1 Employment ratio between women and men positively impacts life expectancy at birth.
hypothesis 2 Number of births per 100 women aged 15–19 years
negatively impacts life expectancy at birth.
hypothesis 3
cy at birth.

Gender inequality negatively impacts life expectan-

methodology
We ran several multivariate regression models, in order to test
our main research thesis and the three hypotheses. First, we collected secondary data from the United Nations’ Human Development Report (United Nations 2013). The data refers to several socioeconomic variables of 187 countries worldwide for the year 2010.
Statistical observation units are individual countries. The cross section data enables us to exclude any time related effects from the
analysis. The cross section demographic and socio-economic data
were properly arranged, transformed and entered into a statistical
computer package spss, which was used for regression analysis.
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In the regression analysis, life expectancy at birth was used as a
dependent variable to measure the average life span of a country’s
population. Several socio-economic variables were used as explanatory variables. We set the initial regression model which was tested
on the available data of the 187 worldwide. We tested the following
general form of the regression model:
Life expectancy at birth = α + β1 × f1 + · · · + βn × fn + μ

(1)

Using regression analysis based on the least square method we
estimated parameters of different regression models and chose the
best fitting models based on the standard error of the models, adjusted determination coefficient, F-test and t-tests.
Assumptions of our investigation are mostly related to the indicators which are used to measure socio-economic factors of life
expectancy at birth. We assume that indicators measured and calculated within the Human Development Report to proxy life expectancy factors are methodologically adequate and correct. Life expectancy at birth is used as a dependant variable in regression analysis, measuring an average human life span by countries. In this research we measure the status of women in society by employment
ratio between women and men, by the number of teenage births per
100 women aged 15–19 and by gender inequality. Methodological assumptions of regression analysis were also tested and are presented
within the results of our research.
Limitations of our investigation narrow the scope of investigation
and refer to some methodological problems which are mostly related
to missing values for some countries’ indicators. We use aggregate
country data for a sample of 187 worldwide countries; we are limited
to the year 2010 and are focusing on socio-economic factors only.
All secondary data was collected from the databases of the United
Nations which was acquired through the United Nations Development Programme – Human Development Report (United Nations
2013). Besides data on life expectancy at birth, we used the following data for the explanatory variables in the regression analysis of life expectancy factors; public health spending (spending on
public health as a percentage of gdp), gross domestic product per
capita expressed in us dollars, gender inequality (a composite measure that reflects the potential loss due to inequality between females and males through three dimensions: reproductive health,
empowerment and the labour market), expected years of schooling (the expected number of years of schooling from school entry
onwards), employment ratio between women and men (the ratio be-
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tween female and male working population (aged 15–64) who are actively involved in the labour market), ratio between men and women
with at least upper secondary education (the ratio between women
and men aged 25 years or older with secondary or higher education attainment), urban population (number of people living in areas
classified as urban areas, according to the criteria of each particular
country) and the number of births per 100 women aged 15–19 years
(number of births to women aged 15–19 per 100 women).
Overview of the Data Used
Hereinafter, the factors used in the paper are presented.
Expenditure on Public Health (expressed in percentage of gdp). Funding for health systems can come for foreign or national resources
which can be private or public (World Health Organisation n. d.).
An increase in expenditure on health per capita means the country is using more of its resources to take care of and improve the
health system. Higher expenditure on health per capita means that
improvements in medical technology can be made. Higher expenditure on health per capita means that health and preserving life are
important values for the country (Hall in Jones 2004).
Expected Years of Schooling (expected number of years of schooling
from school entry onwards). Individuals in higher education earn
more money and have better jobs. Consequently, this means that the
income for their household is higher and allows them a better standard of living. People with higher education are also more aware of
how to avoid the risk of illness (they have better information about
health services, nutrition and hygiene) as well as how to live a longer
and more comfortable life (United Nations 2010, 36).
Educational systems vary from country to country depending on
the average level of education reached in the country. Gomezelj Omrzel and Trunk Širca (2008) claim that it is necessary to evaluate
knowledge regardless of where the individual received it. In the case
of Slovenia, where the expected years of schooling is 17 years, the
most emphasis is on higher education. 70% of the Slovene population are already in tertiary education. Wiechetek and Trunk Širca
(2014), Rožman et al. (2014) and Trunk Širca et al. (2006) discussed
the competencies of young graduates on entering the labour market,
Arzenšek et al. (2014) and Dermol et al. (2013) are thinking even
deeper, saying that the knowledge gained by an individual is not
enough to develop society; development of a suitable mechanism to
put knowledge into practice is needed.
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Gender inequality (a composite measure that reflects the potential
loss due to inequality between females and males through three dimensions: reproductive health, empowerment and the labour market). Gender inequality contains three dimensions:
(a) Reproductive Health. By the definition which was accepted at the
International Conference on Population and Development in 1994 in
Cairo, reproductive health is defined as having good physical, mental
and social being in all areas which are connected to the reproductive
system, its functions and processes (unfpa 2013a).
Problems with reproductive health are still the main causes for
death and illness among women during the birthing process (unfpa
2013b). The risk of death when giving birth is decreased through
education, suitable nutrition, healthcare for pregnant women and
through access to contraception (United Nations 2010, 90).
(b) Empowerment. The empowerment of women is an important aspect towards gender equality; it gives women more autonomy and
means improvements in gender equality. Empowerment of women
includes 5 components (United Nations n. d.):
1. feeling of self-worth,
2. right to choose,
3. right to access information and resources,
4. right to freely make life choices within the family and out of the
family and
5. the opportunity to influence social changes, with the purpose for
creating a more righteous social and economic society.
(c) Employment. Access to full and decent employment poses a challenge for types of women who must work in insecure and badly paid
jobs. Particularly in developing countries, a large portion of women
are employed in informal activities. In Sub-Saharan Africa, the level
of employment among women is high (around 55%); however out
of those employed, 82% work in hard (indecent) conditions. Women
from Arabic countries have increased their participation in employment from 9% in 1980 to 27% in 2008, which is still only half of the
global average (United Nations 2010, 77–91).
The advancement towards equality is still limited in poorer countries, among poor women and those which suffer because of different
forms of exclusion (e.g. because of nationality, remoteness, disability, . . .) (World Bank 2012, 73).
Gross Domestic Product per Capita (gross domestic product, expressed in us dollars). There is a strong link between gross domestic
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product and life expectancy at birth (in countries where there is a
high gross domestic product there is also a higher life expectancy).
From 1970 to 2010, the gross domestic product of developing countries rose by 2.3% annually, while the development of the country rose by 1.5% a year. An increasing gdp means higher income
per capita, which individuals can use. An individual can afford a
higher standard of living, healthcare and medicine, which impacts
on higher life expectancy at birth. However there are also deviations.
Some countries with low gdps have high life expectancies at birth,
because their governments value the needs of the people highly. A
good example is Cuba, which has a low gdp, but a life expectancy of
77. Another reason for a low gdp and relatively high life expectancy
at birth is the level of non-marketable activities. In cases where there
is a lot of self-sufficient farming, people have enough food for themselves, however will not contribute to the gdp; they will not buy food
and/or sell it, so there will not be an exchange of money, (Statistical
Consultants n. d.).
Urban Population (number of people living in areas classified as urban areas, according to the criteria of each particular country). The
increased share of urban population is connected with the natural
growth of the population as well as the migration of the population from rural areas into urban environments. The main causes for
migration into urban environments are the services and jobs which
an urban environment offers (unep 2001, 240). Life in an urban environment allows for easier water supply, and thus better hygiene
conditions. It also gives larger access to education, health and social
services.
By 2050, it is predicted that the urban population will have reached
72% (specifically 3.6 billion in 2011 will increase to 6.3 billion by
2050). The rural population in less developed countries will continue
to rise until 2021, and then it will begin to fall (United Nations 2012,
1–2).
The Number of Births per 100 Women Aged 15–19 (number of births
to women aged 15–19 per 100 women). Pregnancy among young
women has important consequences on a global level as well as on a
social and personal level. Globally speaking the growth rate is larger
when women have their first child in their teenage years; giving birth
when young prolongs the reproductive period and increases fertility.
On a social level, there is a strong link between teenage pregnancy
and a low level of education in young girls. Girls who become mothers at a young age often stop their education. Stopping and interrupt-
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ing education means that these girls have a lower level of education
which is reflected in a loss of possible earnings. These girls are often financially dependent on their families (Singh and Darroch 1999;
Rafalimanana 2006).
Employment Ratio between Women and Men (the ratio between female and male working population (aged 15–64) who are actively involved in the labour market). The difference between the male and
female working population has decreased in the last ten years in
all regions. Despite this, the female working population is smaller
than the male working population in nearly all regions. The smallest
share of actively working women and at the same time biggest difference between the female and male working population can be found
in the countries of Western Africa and the Middle East. The largest
share of the female working population and at the same time smallest difference between the female and male working population can
be found in Sub-Saharan Africa (International Labour Organisation
2013).
In developed countries in the previous century, the male was the
one who financially took care of the family. This has changed in modern times, where women are increasingly equal to men and are being employed in positions which were once thought to be exclusively
for men. We notice that in less developed countries, the inclusion of
women in the labour market is increasing (and is in a lot of places
comparable to men), however the work is particularly physically demanding and badly paid. We notice that in less developed countries,
despite high representation of women on the labour market, life expectancy at birth is a lot lower in comparison with developed countries, where similarly more women are being employed year after
year.
Ratio between Men and Women with at Least Upper Secondary Education (the ratio between women and men aged 25 years or older
with secondary or higher education attainment). The education of
girls helps better reproductive health, better status in the family,
community and society. Better education leads to a lower number
of births (women with at least upper secondary education have less
children than those women who are uneducated), the possibility of
unplanned pregnancy and their risk of hiv (for girls who have finished upper secondary education, there is 4 times more chance that
they will use contraception in comparison to girls who are uneducated) (Measure Evaluation Population and Reproductive Health
2013; Bloom 2006, 94).
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table 1
(1)

Final Linear Multivariate Regression Model Results, Year 2010
(2)

(3)

67.890

4.534
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1.087
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0.027

gi

–0.136
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nb
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(4)

(5)

(6)

14.974

0.000

(7)

(8)

(9)

(10)

0.330

3.967

0.163

2.547

0.000

0.771

0.330

0.277

3.606

0.012

0.656

0.219

0.470

0.041

–0.260

2.129

–3.285

0.001

–0.715

–0.278

0.305

3.275

–0.113

0.024

–0.527

0.160

–0.229

–4.658

0.000

–0.192

–0.379

0.791

1.265

–0.226

–3.301

0.001

–0.716

–0.279

0.410

2.441

notes Column headings are as follows: (1) variables; unstandardised coefficients:
(2) B, (3) standard error; standardised coefficients: (4) β; (5) T, (6) exact significance
level (p); correlation coefficients: (7) bivariate, (8) partial; multicolinearity; (9) tolerance, (10) vif. R2 = 0.753, adjusted R2 = 0.743, F-statistics = 78,533 (exact significance level = 0.000), N = 187. Own calculations based on data from the United Nations
(United Nations 2013).

Results of the Regression Analysis
We run several multivariate linear regression models in order to test
each of the three hypotheses and our main thesis. In all the regression models we analysed the explanatory power of the independent
socio-economic variables as well as the strength and the direction
of the association between the dependent variable (life expectancy
at birth) and independent variables (socio-economic variables). Using regression coefficients we tested the existence and the direction
(positive/negative) of the association and impact that was assumed
for each factor in each hypothesis. Using adjusted determination coefficient we tested the share of the variance that was explained by
the independent variables. Using t-tests we tested the statistical significance of each individual explanatory variable, while using F-test
to determine the statistical significance of the regression models as
a whole. During regression analysis we ran many different models,
however only one which was statistically significant and with the
highest explanatory power was selected for interpretation in this paper.
All the initially collected independent socio-economic variables
were included into the initial regression analysis. After we excluded
statistically insignificant explanatory variables and those which
were too correlated with each other we came to the following final
multivariate regression model.
All the regression coefficients in the final models for both years
are highly statistically significant (p < 0.05 for all betas) and there is
no multicolinearity among the factor included in the model, since the
tolerance is always greater than 0.1 and vif is less than 10 for all the
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variables. Statistically significant factors of life expectancy at birth
with a positive impact are expected years of schooling and urban
population, with a negative impact are gender inequality, employment ratio between women and men and number of births per 100
women aged 15–19 years (table 1).
If the expected years of schooling are increased by 1 year, life
expectancy at birth is increased by 1.087 years, holding other factors/variables constant. If the urban population is increased by 1
percentage point, life expectancy at birth is increased by 0.070 years,
holding other factors/variables constant. If the gender inequality is
increased by 1 percentage point (measuring the relative potential
loss due to the gender inequality), life expectancy at birth is decreased by 0.136 years, holding other factors/variables constant. If
the employment ratio between women and men is increased by 1
woman per 100 men, life expectancy at birth is decreased by 0.113
years, holding other factors/variables constant. If the number of
births per 100 women aged 15–19 years is increased by 1 birth, life
expectancy at birth is decreased by 0.527 years, holding other factors/variables constant. The fair strength and direction of the association between life expectancy at birth and each explanatory variable
is additionally confirmed by the bivariate and partial correlation coefficients (table 1).
We may conclude that the explanatory power of the regression
model is relatively high. Adjusted determination coefficient for the
regression model (adj. R2 = 0.0743) tells us that the variation of all
the factors included in the model together explain 74.3% of the variability of life expectancy at birth. F-test additionally confirms the
statistical significance of the model as a whole.
Additionally, we also tested general methodological assumptions
of the regression, to ensure the validity of the regression model results. We found out that the distribution of all variables included in
the analysis is close enough to normal distribution, and so is the distribution of regression errors with average close to zero. The scatter
diagram shows that regression errors exhibit no particular pattern
and are evenly and randomly distributed over the area. There is no
heteroscedasticity since constant variance of the errors is observed
(homoscedasticity). All the necessary assumptions are fulfilled, so
we may conclude that the regression model is efficient and unbiased.
Findings of the Research
Based on the regression analysis results, we found five socio-economic factors of life expectancy at birth, which explain quite well the
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variations in life expectancy among countries. Higher expected years
of schooling and higher share of urban population increase life expectancy at birth, whereas, higher gender inequality, higher employment ratio between women and men and higher number of teenage
births per 100 women aged 15–19 years decrease life expectancy at
birth.
The employment ratio between women and men, which is the ratio
between the female and male working population aged 15–64, who
are actively involved in the labour market, has a negative impact
on life expectancy at birth. That means that we may reject the first
hypothesis, which says that that impact is positive.
The number of births to women aged 15–19 per 100 women aged
between 15–19 years is found to have a negative impact on life expectancy at birth, which confirms our second hypothesis.
Since gender inequality is also found as one of the statistically significant factors of life expectancy at birth, which decreases life expectancy at birth, we may also confirm our third hypothesis.
The three variables corresponding to the three hypotheses all describe the position and status of women in society. According to the
unstandardised and standardised regression coefficients beta, we
can see that these variables are maybe not the most important for
the life expectancy variation; however they are also not the least important. The expected years of schooling variable is to be found in
first place, however right after it, there are variables describing status of women in society.
Based on the results of our empirical investigation, we may therefore confirm our main research thesis that the status of women in
society has an important influence on life expectancy at birth. Obviously, the better the status of women in society, the higher the life
expectancy is at birth. Because from the first hypothesis, this conclusion is not as obvious as it is from the second and the third hypotheses, let us show our reasoning in the last section of the paper.
Conclusion
The originality of this research is demonstrated through our findings
regarding the factors of life expectancy, which were obtained on the
basis of our own empirical study. The regression model implies the
original findings which are related to the type of the factors, direction
of the impact of each individual factor and its power of influence and
importance for life expectancy, with emphasis on the findings related
to the role of the status of women in society.
The expected years of schooling is most certainly an important
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factor of economic development. It is understandable that higher education gives individuals an opportunity to get a better job and better
income thus a better standard of living, which positively impacts life
expectancy at birth.
Urban population is prevailing in developed countries. Life in an
urban environment allows for larger access to education, health and
social services, more employment opportunities, easier water supply
and better hygiene conditions, which again has a positive impact on
life expectancy at birth.
The three indicators used to measure status of women in society
negatively impact life expectancy at birth.
The employment ratio between women and men negatively impacts life expectancy at birth. The higher is the ratio, the lower the
life expectancy at birth, which is unexpected at least at a first sight.
How can that be explained? The employment ratio has higher values
not only if the number of employed women is higher (the effect of
the nominator) but also if the number of employed men is lower (the
effect of the denominator). If we have look at the nominator first, it
is somehow expected that in countries where more women are employed, life expectancy at birth is higher than in countries where less
women are employed holding other conditions constant. However
that is not supported by the signs of this factor (employment ratio)
in our analysis. Maybe that is because in our case higher number of
employed women means predominantly higher number of women
being employed in low paid physical jobs, like in production, which
is more typical for less developed countries with expectedly lower
life expectancy at birth. In more developed countries, some women
stay at home (reducing the nominator of the ratio) not because they
have no equal opportunities in labour market, but because they can
afford it, because the living standard in many household in developed countries allows women not to work, if they choose so. On the
other hand, if we have a look at the denominator, the higher indicator
can also be a result of a smaller number of employed men. Smaller
number of employed men could be indicating general problems in
the labour market, higher general level of unemployment and worse
economic conditions in a country, which logically results in a lower
life expectancy at birth, which in this case is supported by the sign
of our employment ratio factor. To sum up, it is obviously quite possible that higher values for that indicator do not reflect better status
of women in society, which might have been expected at a first sight,
but in fact the opposite. Status of women in society might be better,
when employment of women is somehow balanced with employment
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of men, resulting in more constant and not higher employment ratio. For example, no one believes that a disproportionally high number of employed women and low number of employed men (which
would result in higher employment ratio) reflects ideal society with
high living standard and life expectancy at birth, but just the opposite. There might even exist some theoretically ideal or optimal value
for that ratio, which could represent an interesting challenge for our
further investigation. In the future it would definitely be worth researching the background of this indicator, since it might indirectly
reflect some other indicators which were not included in this model.
A higher share of births to teenage mothers expectedly negatively
impacts life expectancy, since that worsens life conditions of and potentials for these teenagers as well as for their children. Girls who
become mothers as teenagers often give up their schooling, which
leads them to lower level of education which is later on reflected
in lower employment possibilities, lower salaries and lower living
standard. So countries with higher share of births teenage mothers
reflect and lead into some conditions which are typical for countries
with lower life expectancy at birth.
Gender inequality as composite measure reflects the potential loss
due to inequality between the female and male through three dimensions: reproductive health, empowerment and labour market. Problems with reproductive health are still the main causes for death and
illness among women during the birth giving. The empowerment of
women is an important aspect of gender equality; it gives women
more autonomy and means improvements in gender equality. Equal
opportunities for women in labour market are a challenge especially
for women who work in insecure and badly paid jobs. All three dimensions of gender inequality negatively impact life expectancy. The
higher is the gender inequality, the lower the life expectancy.
It is generally believed that life expectancy at birth is increasing.
However it is not entirely true, especially in some undeveloped countries where life expectancy is even decreasing. From the results of
this research it is clear how very important is the status of women in
society for quality of life which is reflected also in life expectancy at
birth. So we need to do more to further encourage gender equality,
responsible motherhood and parenthood, education and equal opportunities in labour market.
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