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ABSTRACT
The presented study deals with the relations between the eco-
nomic life of developed countries and the health of women and
men. The primary objective of the presented study was to assess
the relations between gender health inequalities and economic
productivity in a sample of OECD countries, with a focus on the
classification of their health care systems. Analyses included
selected causes of mortality as health variables, each in a specifi-
cation of men and women, and economic productivity repre-
sented by Gross Domestic Product (GDP) per person employed (in
USD at current prices). The health care systems were represented
by multiple insurance model (MI), national health system (NHS)
and single payer model (SPM). The analysed data were collected
from OECD databases for the period from 2011 to 2016. The ana-
lytical processing was carried out by applying descriptive analysis,
regression analysis examining the effects of gender inequalities in
health on economic productivity, and relationship analysis. Based
on the findings, it can be stated that the vast majority of gender
inequalities in health is significant. Also, it has been confirmed
that gender inequalities in health have an effect on economic
productivity. In general (with a few exceptions), it can be con-
cluded that if gender inequalities in health are reduced, economic
productivity is expected to increase. From the point of view of
the analysed relations, the NHS health care system can be consid-
ered the most positive.
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1. Introduction

A healthy population is the driving force of every economy; therefore, health is at the
heart of public policies around the world (WHO, 2002). Many international organiza-
tions, such as the OECD or the WHO, make recommendations to individual coun-
tries to raise the level of population’s health and reduce health inequalities. This
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effort focuses on the responsibility of countries that should be proactive in the field
of public health, which reflects the maturity of countries. International organizations
recommend economies to focus on the effective management of their health care sys-
tems that are able to deliver effective health care (OECD, 2019; WHO, 2013).
Subsequently, the effective health care reflects an increased level of population health.
Improvement of population’s health in terms of increased life expectancy and reduced
mortality is reflected in an increased economic value of health capital, which brings
economic gains (Murphy & Topel, 2006). These facts highlight the importance of
health in the economic dimension, and equally important is the area of health
inequalities (Deaton, 2003; Woodward & Kawachi, 2000), which appear to be a sig-
nificant economic factor for the prosperity of countries. For this reason, the present
study deal with the relations of gender health inequalities and economic productivity
in OECD countries.

2. Literature review

The area of health care is a topic that was analysed in many different dimensions,
e.g. from the perspective of health care financing (Haseeb et al., 2019; Stefko et al.,
2017), performance of health care systems (Łyszczarz, 2016) or health care in the light
of the concept of welfare state regimes (Kawiorska, 2016). At the current stage of
development of the world economy, attention is focused on public health in terms of
economic condition. The relation between economy and health was investigated by
quite many authors. Population health is a significant factor that affects the economic
productivity and income (Sharma, 2018), as good health has a positive and statistic-
ally significant impact on the aggregate output of economies (Bloom et al., 2004). For
this reason, it is very important to focus on public health from the economic point
of view.

With regard to mortality as a relevant health indicator, it can be emphasized that
mortality causes obvious economic losses (Kozlova et al., 2017), thus reducing mortal-
ity can bring economic benefits, such as the saved years of productive life of the
population (Boisclair et al., 2018). The longevity of the population is a reflection of
mortality in a country, and even in this case it is possible to see a connection with
economic life of countries. Boachie (2017) confirmed that good health represented by
life expectancy has a significant and positive impact on real GDP. Significant gender
inequalities in longevity were identified and confirmed by many authors such as Bai
et al. (2018), Belon et al. (2014), Clark and Peck (2012), Sandiford (2009) or Van
Oyen et al. (2010). The fact that women show more positive outcomes in life expect-
ancy is well known (Andrade et al., 2011; Haeberer et al., 2015). The findings
revealed that women live longer than men, while men’s higher mortality from cancer,
circulatory and respiratory diseases appeared to be a major contributor to this gender
gap (Le et al., 2015). Despite the female advantage in longevity, evidence showed a
higher loss in quality-adjusted life years of women. Therefore, men die earlier, but
those who live longer are healthier than women (Zhang et al., 2016). Jacobs et al.
(2014) revealed that the increased longevity of women aged 70 years gradually
decreases with advancing age, and disappears after 90 years. On the other hand,
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gender inequality in longevity has decreased over time and the gender gap is expected
to close (Mayor, 2015; Megyesiova & Lieskovska, 2018). In terms of men’s shorter
lives, it is possible to point out their higher mortality rates. In general, gender differ-
ences in mortality are evident (Liang et al., 2003) and women have the advantage of
lower mortality (Singh-Manoux et al., 2008). Ross et al. (2012) agreed that male mor-
tality is higher than female mortality, and suggested that education may be a factor
that lead to close the gender gap in mortality. Gender inequalities in mortality were
evidenced not only in the case of all-cause mortality, but also in the case of specific
categories of mortality such as cancer (Ellison, 2016; Fernandez et al., 2000; Kubak
et al., 2017), asthma, ACOS (asthma-COPD overlap syndrome) and COPD (chronic
obstructive pulmonary disease) mortality (Barnes et al., 2016). In all cases, the results
were more positive for women. The differences in stroke mortality are not clear,
women under the age of 75 had a lower risk of stroke, but after that age women lost
their advantage (Meirhaeghe et al., 2018). Ayala et al. (2002) confirmed the similar
findings. In any case, health inequalities are evident in the world and need to
be addressed.

At this point, it can be emphasized that health inequalities can be caused by many
economic, social, environmental and other factors (Mackenbach et al., 2008;
Richardson & Mitchell, 2010). The financing of the health care system and its efficiency
can also be a key factor influencing the health status of the population, the distribution
of health care, as well as the inequalities in health (Golinelli et al., 2018; Obrizan &
Wehby, 2018). Ozcan and Khushalani (2017) highlighted the need to improve health
care systems, while their evidence reveals the fact that improved health care systems
appear to be more efficient, which may be reflected in health outcomes. At the same
time, Shuaibu and Oladayo (2016) emphasized that investment in health sector influen-
ces the development of human capital in countries. All these aspects represent the level
of maturity of countries, which can cause endogenous problems that should not be
overlooked when examining health in the economic dimension.

Based on the above-mentioned findings, it is possible to highlight the importance
of examining the health inequalities in the economic dimension (Costa-Font &
Hernandez-Quevedo, 2012; Pac�akov�a & Kopeck�a, 2018). Health inequalities are a
much-discussed topic that has been investigated from different views, such as social
ecology perspective (Kim & Kim, 2018), socioeconomic perspective (Mackenbach
et al., 2011; Politzer et al., 2019) or racial perspective (LaVeist et al., 2011). Weil
(2007) argued that reducing health inequalities among countries would reduce the
variance of economic productivity. Politzer et al. (2019) highlighted the economic
impact of socioeconomic health inequalities on economic aspects such as GDP and
health care expenditure. Similar evidence was found by Mackenbach et al. (2011),
who revealed that the costs of socioeconomic health inequalities are one of the major
economic burdens in European countries and reflect the economic losses in labour
productivity and GDP. Reducing racial inequalities in health may also have a positive
effect on the economic condition in terms of increasing economic savings and
decreasing direct and indirect costs (LaVeist et al., 2011; Nanney et al., 2019).

These facts underline the importance of examining the gender inequalities in
health in the economic dimension and also encourage policy makers’ efforts to
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address the effect of gender health inequalities on the economic prosperity. If a coun-
try is unable to correctly identify the relationship between the health of the popula-
tion and the economy, it cannot properly manage its economic development and
raise the living standards. At the same time, it is important to take into account the
applied health care system when examining public health in different countries, as
each system is based on different funding principles, uses different forms of health
care coverage and achieves different health care efficiencies (Ahmed et al., 2019;
Cylus et al., 2018; Van der Zee & Kroneman, 2007). Therefore, the uniqueness of
health care systems represents a significant element and the differentiation of health
systems offers more specific and practical implications for individual countries that
cope with different conditions.

All the above-mentioned facts were the inspiration for the presented research, which
focuses on gender inequalities in health, economic productivity and individual health
care systems in an effort to provide a comprehensive picture of the whole issue.

3. Materials and methods

3.1. Research objective

The primary objective of this study was to assess the relations between gender health
inequalities and economic productivity in a sample of OECD countries, with a focus
on the classification of their health care systems. This objective was achieved through
several analytical processes, while a descriptive analysis was performed in the first
step in order to understand the variables in more detail. This was followed by the
main part of the analytical processing, i.e. regression analysis examining the effects of
gender inequalities in health on GDP in the classification of individual health care
systems. The last analytical part consisted of a relationship analysis carried out in
order to provide a comprehensive picture of the issue under investigation.

3.2. Data and sample

Data from OECD databases entered into analyses, these data were collected from the
Health and Productivity sub-databases (OECD, 2020a). The analysed data included
selected causes of mortality (CM) as health variables specified in the classification of
men and women, economic productivity represented by GDP per person employed
(in USD at current prices) as an economic variable, followed by variables determining
health insurance coverage and health care systems.

The health care system variable classifies the analysed countries into three main
categories, namely a multiple insurance system (MI), a national health system (NHS)
and a single payer model (SPM) (OECD, 2016). The health group of CM consisted of
13 variables (each in male and female specification), namely certain infectious and
parasitic diseases (INF), neoplasms (CNC), blood diseases and blood forming organs
(BLD), endocrine nutritional and metabolic diseases (END), mental and behavioural
disorders (MNT), diseases of the nervous system (NRV), diseases of the circulatory
system (CRC), diseases of the respiratory system (RSP), diseases of the digestive sys-
tem (DGS), skin and subcutaneous tissue diseases (SKN), diseases of the
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musculoskeletal system and connective tissue (MSC), diseases of the genitourinary
system (GNT), certain conditions originating in the perinatal period (PNT). All CM
variables were reported in deaths per 100,000 population in standardised rates. These
variables can be defined as age-standardised death rates per 100,000 population for
selected causes that are calculated by the OECD Secretariat, using the total OECD
population for 2011 as the reference population (OECD, 2020b).

The analyses covered 35 OECD countries1, with the exception of Sweden, as this
country has a specific health care system. Due to the large number of missing data,
the most recent data were from 2016 and the oldest from 2011.

3.3. Description of analytical processing

The analytical processing to achieve the main objective of this study was divided
into several parts. The first part consisted of a descriptive analysis, which includes
commonly used statistical indicators. The second part was devoted to determining
the effects by a simple regression analysis, using the ordinary least squares (OLS)
regression model and the instrumental variables (IV) regression model. The homo-
geneity of residue variability (homoscedasticity) was verified by the Breusch-Pagan
Test. If the assumptions were met, a multiple linear regression model was used. If
there was a significant heteroscedasticity, the coefficients were estimated using a
robust estimator (White, 1980, 1982). Subsequently, an analysis of relationships
was performed using a non-parametric method of Spearman correlation coeffi-
cient q.

The analytical data were processed in SPSS v. 23 (IBM, Inc., Armonk, NY, U.S.)
and programming language R v. 3.6.1 (nickname: Action of the Toes) in R Studio
(Rstudio, Inc., Boston, MA, U.S.).

4. Results

This section of the study deals with the analytical process and includes descriptive
analysis, regression analysis and relationship analysis in separate parts.

4.1. Descriptive analysis

The following Table 1 shows the basic outputs of descriptive analysis of selected
health variables. The variables determine the causes of mortality in the individual
diagnosis groups. This analysis pointed to selected statistical characteristics of mortal-
ity per 100,000 population in categories such as gender specification and gender
inequalities in mortality, while these inequalities were described in the classification
of health care systems.

The results in Table 1 can be interpreted as follows. The INF variable provides a
value for both women (mean ¼ 11.28) and men (mean ¼ 16.64) with a difference of
5.49, explaining that women die from certain infectious and parasitic diseases by an
average of 5.49 (per 100,000 population) less than men. Other variables can also be
interpreted in this way. In almost all cases of gender differences, significant
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inequalities with more positive outcomes for women can be considered. In the varia-
bles SKN (mean: male ¼ 1.57; female ¼ 1.64) and MSC (mean: male ¼ 3.42; female
¼ 4.51), women showed a higher (i.e. more negative) value, but no significant differ-
ence was found in SKN.

Gender inequalities in the classification of individual health care systems were also
assessed. Based on the results, it can be stated that individual countries have specific
predispositions for a more frequent incidence of specific types of diseases. These pre-
dispositions can be explained from various perspectives, in which sociological, eco-
nomic, cultural and historical aspects play an important role, while the health care
system is also important but not dominant. In terms of individual diagnosis groups
of mortality, the highest number of maximum mean values was found in the SPM
system (N¼ 7; MNT, NRV, CRC, RSP, DGS, CNC, PNT), followed by the MI system
(N¼ 4; INF, END, SKN, GNT) and the lowest number of maximum mean values was
identified in the NHS system (N¼ 2; BLD, MSC).

Figure 1 shows the basic statistical characteristics of GDP per person employed as
a dependant variable, as well as the characteristics of the variable representing gov-
ernment/social insurance as an instrument variable in a regression model, and the
variable determining the ratio of individual health care systems. The white dot sym-
bolizes the mean, the horizontal line inside the boxplot represents the median level,
the horizontal lines extending the boxplot (error bar) show the range of standard
deviation, and the dark dots represent the outliers. During the analysed period, the
average value of GDP in OECD countries was approximately equal to 39451.76
(median ¼ 37330.89; CI 95% ¼ 37396.28-41507.25; SD ¼ 15326.44), and the mean of
government/social insurance (%) was 95.29 (median ¼ 100; CI 95% ¼ 93.54-97.05,
SD ¼ 12.27). The absolute frequency was 72 for the MI system, 84 for the NHS sys-
tem, and 54 for the SPM system.

Table 1. Gender differences in health – basic statistical characteristics.
Statistics INF CNC BLD END MNT NRV CRC RSP DGS SKN MSC GNT PNT

Female (F) Mean 11.28 164.75 2.31 26.33 23.93 29.38 249.53 50.94 27.13 1.64 4.51 13.82 2.34
Median 10.45 167.25 2.10 19.90 22.50 27.10 204.35 50.00 24.85 1.30 4.35 12.70 2.10
Std. Dev. 5.96 26.78 1.29 28.24 17.33 18.35 114.46 20.53 10.18 1.38 1.80 6.45 1.33

Male (M) Mean 16.64 278.98 2.69 32.46 25.27 34.67 359.89 89.95 45.08 1.57 3.42 19.80 2.90
Median 16.00 271.50 2.50 24.75 24.70 31.90 287.65 87.30 39.30 1.30 3.30 18.20 2.50
Std. Dev. 8.39 52.59 1.45 30.25 14.69 17.84 180.82 26.86 21.54 1.44 1.34 8.70 1.67

ABS F-M Mean 5.49 114.24 0.51 6.38 4.34 5.53 110.35 39.21 18.08 0.31 1.22 5.98 0.63
Median 4.75 105.05 0.40 5.55 3.70 5.30 81.40 35.30 14.60 0.20 1.00 5.70 0.60
Std. Dev. 3.82 44.40 0.42 3.65 3.17 2.57 71.16 16.94 12.57 0.29 0.97 3.10 0.46

ABS F-M¼MI N 69 69 69 69 69 69 69 69 69 69 69 69 69
Mean 5.86 93.51 0.47 7.40 3.99 5.20 89.58 38.90 18.98 0.36 1.18 6.74 0.68
Median 5.50 94.20 0.40 5.80 3.60 5.20 81.20 35.80 14.70 0.30 0.80 5.70 0.60
Std. Dev. 2.64 35.50 0.29 4.20 2.72 2.12 34.76 16.96 13.84 0.35 1.03 3.37 0.53

ABS F-M¼NHS N 77 77 77 77 77 77 77 77 77 76 77 77 76
Mean 5.54 108.27 0.54 6.18 4.16 5.26 118.22 34.95 15.02 0.31 1.46 5.32 0.51
Median 4.00 85.10 0.50 5.80 3.50 5.30 81.20 31.70 10.30 0.20 1.40 5.50 0.50
Std. Dev. 4.88 45.71 0.42 3.02 3.07 2.40 89.10 15.60 11.63 0.25 1.08 2.60 0.32

ABS F-M¼ SPM N 52 52 52 52 52 52 52 52 52 50 52 52 52
Mean 4.93 150.58 0.53 5.32 5.09 6.37 126.28 45.95 21.41 0.24 0.93 5.94 0.73
Median 4.50 151.15 0.30 4.15 5.40 5.90 87.15 47.45 19.30 0.20 0.80 5.80 0.60
Std. Dev. 3.33 28.98 0.56 3.40 3.77 3.16 71.99 16.97 11.26 0.22 0.53 3.23 0.49

Note. F—females; M—males; ABS F-M—difference between females and males in absolute value.
Source: own processing.
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4.2. Analysis of the effects of gender inequalities in selected health indicators
on economic productivity in individual health care systems

This part of the analytical process is devoted to assessing the effects of gender
inequalities in selected causes of mortality on economic productivity represented by
GDP per person employed. The instrumental variables (IV) regression method was
used to determine the effects. In the first step, the variability of constant residues was
evaluated and then selected diagnostic tests of the regression model of instrumental
variables (IV) were used.

Table 2 provides the output of the heteroscedasticity testing, and if the p-value was
less than 0.05, a significant presence of heteroscedasticity could be confirmed and a
robust HCl estimator was considered appropriate for estimation.

Table 3 shows the basic diagnostic tests of the IV regression method. The null stat-
istical hypothesis of the Weak Instruments (WI) test speaks of weak instruments and
it is clear that this hypothesis was rejected and its alternative was accepted in most
cases of the MI and NHS systems. In contrast, the p-value of the WI test was higher
than 0.05 as well as 0.1 in most cases of the SPM system; therefore, strong instru-
ments cannot be considered in these cases. The null hypothesis of the second diag-
nostic test, the Wu-Hausman test (WH), speaks of the similarity of the OLS and IV
models. Obviously, not all the tests showed optimal values. This result can be consid-
ered as a certain limitation of the study, which is especially evident in the
SPM system.

Table 4 provides the results of first stage regression, which is one of the assump-
tions for the application of IV regression. In most cases, a significant rate of effect
was identified, which can be assessed positively in terms of IV assumptions. However,
especially in the NHS system, it is possible to see a higher number of observations, in
which the effects of the instruments were not significant. This deficiency can be con-
sidered as a limitation of the study.

Figure 1. Basic statistical characteristics of selected variables (GDP per person employed, health
insurance coverage, health care systems).
Source: own processing
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Table 5 shows the results of the evaluation of the effects of gender inequalities in
selected variables that determine the causes of mortality on economic productivity,
while all three health care systems were included in the interpretations of this table.

With a focus on gender inequalities in INF in the MI system, a significant effect
was identified by the OLS model. On the other hand, based on the previous diagnos-
tic tests, it is recommended to take into account the IV model, in which no signifi-
cant effect was found. Regarding the NHS system, both regression models identified a
significant and inverse effect (b OLS ¼ �2444.21���; b IV ¼ �2131.50���). In con-
trast, in the case of the SPM system, none of the models found a significant effect of
gender inequalities in INF.

Focusing on gender inequalities in CNC, significant effects were confirmed in all
cases, with the exception of the MI system in the OLS regression model. The output
of diagnostic tests indicates that in this case, the IV model appears to be more reli-
able in determining the effect, and thus the significance is evident from the given
table (MI b IV ¼ �545.45��). All three health care systems showed significant and

Table 2. Homoscedasticity test outputs.
MI NHS SPM

BP Sig BP Sig BP Sig

INF 1.6143 0.204 2.4303 0.119 0.013 0.909
CNC 3.7017 0.054 9.3086 0.002 10.92 <0.001
BLD 0.0148 0.903 0.026 0.871 0.0069 0.934
END 11.024 <0.001 0.5612 0.454 0.8659 0.352
MNT 0.4247 0.514 0.4220 0.516 0.2278 0.633
NRV 10.013 0.002 0.0546 0.815 12.197 <0.001
CRC 2.0051 0.157 5.1804 0.023 13.593 <0.001
RSP 0.515 0.473 0.0013 0.971 13.069 <0.001
DGS 4.891 0.027 5.1867 0.023 12.786 <0.001
SKN 0.0171 0.896 0.2534 0.615 4.6285 0.031
MSC 1.1266 0.289 0.0247 0.875 5.065 0.024
GNT 0.2883 0.591 8.8466 0.003 3.6638 0.056
PNT 0.1657 0.684 1.8604 0.173 2.7228 0.099

Note: BP—Breusch-Pagan test.
Source: own processing.

Table 3. Diagnostic tests of IV regression model.
MI NHS SPM

WI Sig WH Sig WI Sig WH Sig WI Sig WH Sig

INF 12.93 <0.001 20.20 <0.001 448.22 <0.001 0.035 0.853 3.448 0.071 7.201 0.011
CNC 36.41 <0.001 6.783 0.011 501.624 <0.001 2.004 0.162 3.199 0.081 8.927 0.005
BLD 1.276 0.263 4.436 0.039 2.55 0.115 153.78 <0.001 0.556 0.46 8.133 0.007
END 69.87 <0.001 16.12 <0.001 65.69 <0.001 90.11 <0.001 11.004 0.002 5.753 0.021
MNT 0.001 0.976 5.173 0.026 53.85 <0.001 81.09 <0.001 0.047 0.83 6.718 0.013
NRV 43.16 <0.001 13.16 <0.001 97.79 <0.001 31.34 <0.001 1.733 0.196 6.085 0.018
CRC 1.361 0.248 5.132 0.027 2383.50 <0.001 16.52 <0.001 9.537 0.004 1.142 0.292
RSP 18.687 <0.001 2.642 0.109 149.16 <0.001 25.37 <0.001 0.585 0.449 13.365 <0.001
DGS 0.333 0.566 29.937 <0.001 343.722 <0.001 0.1224 0.728 1.995 0.166 7.859 0.008
SKN 35.259 <0.001 2.605 0.111 0.076 0.783 106.488 <0.001 0.868 0.357 7.912 0.008
MSC 10.77 0.002 21.24 <0.001 15.50 <0.001 81.52 <0.001 0.011 0.916 8.236 0.007
GNT 0.002 0.967 6.156 0.016 8.033 0.007 95.413 <0.001 2.402 0.129 6.562 0.014
PNT 7.153 0.009 18.695 <0.001 2.812 0.098 106.124 <0.001 1.111 0.298 7.036 0.021

Note: WI—Weak instruments test; WH—Wu-Hausman test.
Source: own processing.
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negative b coefficients, which can be seen in a positive context, as this indicates that
reducing gender inequalities in CNC can lead to an increased economic productivity.

The diagnostic testing of the BLD group was slightly indeterminate, which supports
the OLS model as more appropriate for assessing effects, as the diagnostic tests revealed
a weak instrument. A significant and inverse effect was found in the MI system (b OLS
¼ �31788.93���), no significant effect was observed in the NHS system, and a signifi-
cant effect with a positive coefficient was identified in the SPM system using the OLS
model (b OLS ¼ 29501.00���), while the IV model showed no significance.

Based on the diagnostic tests, it is recommended to consider the IV regression
model in the case of gender inequalities in END. In all three health care systems, the
IV model showed significant and positive effects of gender inequalities on economic
productivity, indicating that increased gender inequalities in END may lead to an
increased productivity.

A significant effect of gender inequalities in MNT was proved by the IV model
only in the NHS system (b IV ¼ 10088.16���). Based on the positive coefficient, it
can be concluded that an increase in gender inequalities in MNT may lead to an
increase in economic productivity.

According to the diagnostic tests, it is recommended to take into account the OLS
model in the case of gender inequalities in NRV, as endogeneity does not appear to
be a significant problem. It is not possible to confirm a significant effect in the MI
system; on the contrary, a significant and inverse effect was found in the NHS system
(b OLS ¼ �3204.56���), indicating that economic productivity is expected to
increase while reducing gender inequalities, which can be considered positive. Also, a
significant effect with a positive coefficient (b OLS ¼ 2610.91�) was identified in the
SPM system, but it should be considered with some caution, as significance can be
seen only at the a level equal to 0.1.

Based on the diagnostic tests, the effect of gender inequalities in CRC should be
considered with some degree of uncertainty in the MI system. On the other hand,
significant and inverse effects were clearly confirmed in the NHS and SPM systems,
indicating that productivity gains can be expected with reduced gender inequalities
in CRC.

According to the diagnostic tests, it is recommended to consider the IV regression
model in the case of gender inequalities in RSP, while significant and inverse effects
were found in the MI and NHS systems (MI b IV ¼ �1152.11��; NHS b IV ¼
�1258.78���), no significant effect was confirmed in the SPM system.

Also, significant and inverse effects of gender inequalities in DGS were identified
in the NHS and SPM systems. The MI system is slightly inconsistent and, based on
the diagnostic tests, it is more appropriate to take into account the OLS regression
model, which showed a significant effect with a negative coefficient (b OLS
¼ �1242.17���).

In the case of gender inequalities in SKN and GNT, significant and inverse effects
were found in the MI and NHS systems. On the other hand, in the SPM system, it is
not possible to confirm a significant effect in these diagnosis groups.

Gender inequalities in MSC and PNT were not considered to be dominant in eco-
nomic productivity changes. Based on the diagnostic tests, a significant and positive
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effect of gender inequalities in MSC was found in the NHS system. In the countries
applying this system, an increase in economic productivity can be expected with an
increase in gender inequalities in this diagnosis group. The last diagnosis group, PNT,
cannot be considered significant in terms of the effects on economic productivity.

4.3. The relationship between gender health inequalities and economic
productivity

The analysis in this part focuses on the assessment of the relationships between economic
productivity represented by GDP per person employed and gender inequalities in selected
health variables that determine the causes of mortality. The assessment of the relation-
ships was carried out using a non-parametric method of Spearman’s q. The previous part
of the analytical process presented the analysed issue in a specific perspective, i.e. in the
classification of health care systems. A comprehensive view (without the classification)
can be considered at least beneficial to the general perspective of the issue.

Table 6 shows the output of the analysis of relationships. Based on the results, it
was possible to confirm a significant relationship between gender inequalities in sev-
eral health variables and GDP per person employed (in USD at current prices). The
p-value higher than 0.05 was identified in six cases (BLD, END, MNT, NRV, SKN,
MSC), in which a significant relationship could not be confirmed. The results show
both positive and negative coefficients, thus it is necessary to pay attention to this
when interpreting. The highest strength of relationships (substantial to very strong)
was found in variables such as RSP (q ¼ �0.509) and DGS (q ¼ �0.636). These vari-
ables showed a negative coefficient. Therefore, an increased economic productivity
may be associated with a reduction in gender inequalities in these health variables.

5. Discussion

The purpose of running public health is to achieve equality in health, which demon-
strates the ability of an individual to fulfil a health potential (i.e. the highest level of

Table 6. Relationships (q) between economic productivity and gender inequalities in selected
health variables.

Gender health inequalities

GDP per person employed

q Sig N

INF �0.311 0.000 198
CNC �0.447 0.000 198
BLD 0.058 0.415 198
END 0.052 0.470 198
MNT 0.027 0.711 198
NRV �0.070 0.329 198
CRC �0.254 0.000 198
RSP �0.509 0.000 198
DGS �0.636 0.000 198
SKN �0.092 0.203 198
MSC 0.072 0.316 198
GNT �0.190 0.007 198
PNT �0.238 0.001 198

Source: own processing.
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health) without disadvantages. For this reason, health inequality is a very topical glo-
bal issue (Costa-Font & Hernandez-Quevedo, 2012; Deaton, 2003; Pac�akov�a &
Kopeck�a, 2018), while identifying and understanding the relations between health
inequalities and economic outcomes are considered to be an important aspect in eco-
nomic decision-making. The presented study offers a very interesting insight into the
economic dimension of relations between gender inequalities in health and economic
productivity.

The first step of the analytical processing was devoted to the application of
descriptive analysis showing the basic characteristics (number, mean, median, stand-
ard deviation). This analysis pointed to the average characteristics of mortality per
100,000 population in categories such as gender specification and gender inequalities
in mortality, while these inequalities were described in the classification of health care
systems. Regarding the causes of mortality, the highest value of the difference was
found in the CNC diagnosis group. Based on the results, it can be concluded that
women die from neoplasms by an average of 114.24 deaths (per 100,000 persons) less
than men. This can be explained by the fact that men have a higher incidence of can-
cer risk factors, especially smoking. The hectic lifestyles of men, their poor nutrition,
overweight, physical inactivity or stress lead to an increased risk of cancer and other
critical diseases. Simultaneously, other studies also observed excessive mortality in
men (Barnes et al., 2016; Haeberer et al., 2015; Kubak et al., 2017; Ross et al., 2012;
Singh-Manoux et al., 2008).

Differences in the obtained values of gender inequalities can also be observed in
the classification of health care systems, while the highest average values in individual
diagnosis groups occurred most often in the single payer model (SPM). At this point,
it should be noted that each country has specific predispositions to a certain morbid-
ity, as its incidence is influenced by various social, geographical and economic
aspects. Another important but not dominant aspect may be the health care system,
and as evidence shows, the health care financing system and its efficiency are one of
the main factors in improving health status and reducing health inequalities among
the population (Golinelli et al., 2018; Obrizan & Wehby, 2018).

The second part of the analytical processing consisted of regression analysis. The
results of the regression analysis showed that gender inequalities in INF have a sig-
nificant and inverse effect on economic productivity only in the countries that apply
the NHS system. Accordingly, an increase in economic productivity can be expected
with a reduction in these inequalities. With a focus on gender inequalities in CNC,
significant and inverse effects on economic productivity were confirmed in all three
analysed health care systems. The diagnostic tests in the BLD group indicated some
uncertainty, and the effects of gender inequalities in this diagnosis group should be
interpreted with some caution. Thus, a significant inverse effect was identified in the
MI system, which can be seen in a positive context as opposed to a positive effect in
the SPM system. In the case of gender inequalities in END, significant and positive
effects were found in all analysed health care systems, indicating that reduced gender
inequalities in this diagnosis group may lead to a decrease in economic productivity,
which can be considered negative. At the same time, this can be explained by the fact
that the cost of treating endocrine diseases exceeds lost productivity, especially for
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men. A similar result was found in the MNT diagnosis group in the countries that
apply the NHS system. This finding can be explained in the same way as in the previ-
ous case, i.e. the loss of productivity does not exceed the costs related to this type of
diseases. People suffering from diseases included in the MNT group usually do not
work; therefore, they are not productive, but they deplete capital in the form of treat-
ment costs. Focusing on gender inequalities in NRV, a significant and inverse effect
was identified in the countries that apply the NHS system. In these countries, a
reduction in gender inequalities leads to an increased economic productivity. In the
countries applying the SPM system, the positive effect indicates the opposite situation,
however, this can be considered significant only at the a level of 0.1. In terms of gen-
der inequalities in CRC, significant and inverse effects were confirmed in the NHS
and SPM systems. Also, gender inequalities in RSP showed a significant and inverse
effect on economic productivity in the MI and NHS systems. With a focus on gender
inequalities in DGS, significant and inverse effects were identified in all health care
systems. At the same time, in the case of gender inequalities in the SKN and GNT
diagnosis groups, significant and inverse effects on economic productivity were found
in the MI and NHS systems. In these cases, it is possible to discuss gender inequality
and its inverse effects in a similar positive context as in previous cases with a negative
coefficient. Finally, gender inequalities in MSC showed a significant and positive
effect on productivity in the NHS system. Based on these results, the NHS system
appears to be a system, in which the effects of gender inequalities on economic prod-
uctivity have been more pronounced and more direct.

With a focus on assessing the relationships between economic productivity and
gender inequalities in the variables that determine the causes of mortality, some rela-
tions were not significant. On the other hand, strong and significant inverse relation-
ships with GDP per person employed were found in three cases, namely DGS, RSP
and CNC. At this hectic time, these diseases are very common in the population
groups of productive people, reflecting the reason for the significant relations with
economic productivity.

Based on the results of the regression and relationship analyses, it can be con-
cluded that reducing gender inequalities in health may have a significant effect on
economic productivity in developed countries that apply individual health care sys-
tems. This is supported by several claims that health inequalities between population
groups of different socioeconomic, racial or ethnic status may affect the condition of
economies (LaVeist et al., 2011; Mackenbach et al., 2011; Nanney et al., 2019; Politzer
et al., 2019).

At the same time, attention should be focused on cancer mortality, which obtained
significant results. In any case, cancer affects various age groups of the population,
including young and productive people, who actively contribute to GDP. At the same
time, it is clear from the previous results that men are more affected by cancer
(Ellison, 2016; Fernandez et al., 2000), while men are generally more productive in
their lives than women. From this point of view, it is logical that gender inequalities
in cancer mortality have a significant negative effect on economic productivity. The
high mortality of the productive male population contributes these health inequalities,
and thus the explanation for this result is obvious.
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In general, based on the above-mentioned, it can be concluded that reducing gen-
der inequalities in mortality due to specific causes leads to an increased economic
prosperity. To ensure the long-term development of economies, it is important to
understand the main factors that affect their prosperity. This study proves that gender
inequalities in health are one of these main factors. The public policies of developed
countries should focus on reducing health inequalities in order to achieve economic
growth. The opportunity can be seen in improving the health care system, as an effi-
cient health system has the potential to better provide health care (Cylus et al., 2018).
In order to reduce health inequalities, the efforts of policy makers should focus on
the effective financing of health care, as well as on creating the conditions to ensure
access to health care for all. Last but not least, promoting a healthy lifestyle of people,
especially men, seems to be a key factor in reducing gender inequalities in health and
increasing economic productivity. Smoking cessation and reduced alcohol consump-
tion could improve health and ultimately bring economic benefits (Li et al., 2018;
Mackenbach et al., 2017; Mehta & Myrskyla, 2017). Health policies should also take
active steps to reduce the incidence of diseases of civilization. This study emphasizes
the need for this effort not only on the part of policy makers, but also on the part of
the population and their health-related behaviour. As emphasized, the health care sys-
tem should also be taken into account in efforts to reduce health inequalities. In the
NHS system, the effects of changes in gender inequalities were more pronounced
than in other systems. Regarding the transformation of the reduction in gender
inequalities into an increase in economic productivity, the NHS system can be con-
sidered the most positive and the SPM system can be seen as the least positive. The
findings can be compared with those revealed by Van der Zee and Kroneman (2007).
In this context, the different efficiency of health care systems is evident and, in any
case, improvements in health care systems can lead to an improvement in the health
of the population (Ozcan & Khushalani, 2017).

6. Conclusion

Based on this research, it can be concluded that public health plays an important role
in the economy, especially when the emphasis is on gender inequalities in health. The
primary objective of the presented study was to assess the relations between gender
health inequalities and economic productivity in a sample of OECD countries, with a
focus on the classification of their health care systems. In general, it can be confirmed
that there are significant effects of gender inequalities in health on economic product-
ivity in the analysed sample. These findings have shown that economic productivity
is associated with gender inequalities in health.

Policy makers should make efforts to reduce gender inequalities in health in order
to increase economic prosperity. Prevention and education of healthy lifestyles could
be one of the key elements in reducing these inequalities. At the same time, public
policies should focus on the equitable distribution of health care.

The main limitation of this study is the fact that the variables included in the anal-
yses were examined in a sample of OECD countries, and therefore the findings can
be generalized to developed countries. Another potential limitation may be the fact
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that economic productivity could affect gender inequalities in health and vice versa.
At this point, it should be emphasized that achieving a clear causal relationship is
very problematic. Therefore, endogenous effects in individual countries may play an
important role and may explain to some extent the health inequalities between men
and women. In this study, the potential presence of endogeneity is considered a dom-
inant limitation. In addition to the OLS method, the IV regression method was used
to reduce this problem and achieve more reliable results. On the other hand, with a
focus on the assumptions for the application of IV regression, the effects in the case
of the NHS system can be considered questionable to some extent. These analytical
processes allow a relevant estimation of the effects. We consider the selected time
period to be representative and with regard to this period, we do not expect any sig-
nificant impact of other effects.

In the future, research will focus on health in the economic dimension, but it will
be more specific and the individual effects will be examined in more detail (e.g.
effects on health inequalities). A certain vision of future research is also offered in
terms of computational processing and it is possible to replicate research using other
tools (modification of tools). This vision is mainly about the application of models
with control variables.

Note

1. Australia-AUS; Austria-AUT; Belgium-BEL; Canada-CAN; Czech Republic-CZE;
Denmark-DNK; Estonia-EST; Finland-FIN; France-FRA; Germany-DEU; Greece-GRC;
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Korea-KOR; Latvia-LVA; Lithuania-LTU; Luxembourg-LUX; Mexico-MEX; Netherlands-
NDL; New Zealand-NZL; Norway-NOR; Poland-POL; Portugal-POR; Slovak Republic-
SVK; Slovenia-SVN; Spain-ESP; Switzerland-CHE; Turkey-TUR; United Kingdom-GBR;
United States-USA.
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