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Some Explanation of Disparities of Mortality Rates of Working

Age Population in Eastern, Central and Western Europe

Maria Lackd

Abstract

There is considerable variation in mortality rates of the working age populations across the
“old” and the “new” EU member states, and former Soviet Union countries. The explanation
for these differences is investigated by scrutinizing three different groups of factors: 1. Socio-
economic factors; 2. Lifestyle factors; 3. Health care resources. The analysis is based on
regression analysis of health production functions (HPF) calculated from cross-country

estimations for 2011.

The explanatory variables of the health production function can explain 83-93% of the cross-
country differences in mortality rates. The most important contribution comes from the past
economic and political system represented by the historical structure of production and the
present level of development. We confirmed what other authors found that the “example of
Europe shows political system can significantly affect health and mortality conditions.”

Economic and lifestyle disadvantages turn out to be more harmful for men than women. The
effects of health expenditure, the geographical location of the country and the relative prices
of alcohol and tobacco products are similar for the two genders. The consumption of spirits
and tobacco, the share of the hidden economy, and the education level are significant

explanatory factors for men, but non-significant for women.

Keywords: mortality rate, cross-country comparison, East-, Central and West-Europe

JEL classification: 112
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A dolgozo koru népesség halalozasi ratainak kiilonb6zosége
Kelet-, K6zép és Nyugat-Europaban

- egy kvantitativ elemzés

Lackd Maria

Osszefoglald

Napjainkban az Eurépai Uni6 ,régi” és ,04j” tagorszigaiban, valamint a Szovjetunid
utédallamaiban a dolgoz6 kort népesség halalozasi ratai meglehetdsen nagy kiilonbségeket
mutatnak. E kiillonbségek magyarazatahoz harom tényezd&csoport hatasat vizsgaljuk. Ezek 1.
a tarsadalmi-gazdasagi tényezok; 2. az életmoddal 0sszefliggs tényezdk; és 3. az egészségiigy
anyagi forrasai. Az elemzés egészségtermelési fiiggvények regresszidos modszerét alkalmazza a
vizsgalt orszagok halalozasi ratainak keresztmetszeti becslésével a 2011-es évre.

Az eredményiil kapott egészségtermelési fiiggvény magyarazo valtozoi 83—93 %-ban képesek
az orszagok kozott fennall6 haladlozéasi kiilonbségeket megmagyarazni. A legfontosabb
magyarazo6 tényezok: a mult gazdasagi és politikai rendszere (szocialista versus kapitalista),
amelyet a termelés korabeli struktirijaval jellemziink, valamint a jelenbeli gazdasagi
fejlettségi szint. Megerdsithetjiik azt a tapasztalatot, amelyet mas szerzék is hangsulyoznak,
miszerint ,Eur6pa példdja mutatja, hogy a politikai rendszer szignifikansan befolyasolja az
egészség és a halalozas feltételeit.”

A gazdasigi és politikai rendszer jellegébll és az ezeket jellemzG életmddbdl fakadd
hatranyok sokkal veszélyesebbek a dolgozo6 korua férfiak életére, mint a nékére. Szamitasaink
szerint az egészségligyi kiadasok GDP-hez viszonyitott aranya, az orszagok foldrajzi
elhelyezkedése és az alkohol- és dohanytermékek relativ aranak hatisai hasonloak a két
nemre. Az égetett szesz és a dohany fogyasztasa, a rejtett gazdasag kiterjedtsége, valamint a
népesség képzettségi szintje szignifikans magyarazo tényezoi a dolgozo kora férfiak halalozasi

rataja alakulasanak, de hatasuk a dolgozo6 kora nék halalozasara nem mutathato ki.

Targyszavak: haldlozisi rata, keresztmetszeti 6sszehasonlitas, Kelet-, Kozép és Nyugat-

Eurdpa

JEL kodok: 112



INTRODUCTION1

The study looks at mortality rates of the working-age populations of various countries in
2011. The mortality rate of working age population is the probability of dying between the
ages of 15 and 60 for men and women. The countries included in our international cross-
sectional analysis are 46 European states and successor countries of the Soviet Union.> The
substantial variation in mortality rates across the countries is well illustrated by the fact that
in 2011 the mean mortality rate among working-age men was 158.5 (out of 1000) with the
smallest value of 69 (out of 1000) measured in Switzerland and the largest value of 351 (out
of 1000) in Russia. The corresponding indicators for women were substantially smaller
(mean: 73.5, min: 38, Cyprus, max: 156, Tajikistan.) The 46 countries vary in their
geographical location, level of development, and economic system and culture (post-socialist
versus long-established market economy) in 2011. The latter dimension gives rise to
enormous differences in mortality: the mean mortality rates were 210 for men and 92 for
women in the post-socialist countries; while the corresponding figures were 91 and 49 in
long-established market economies (see also Figure 1, where the countries are divided into
three groups, long-established market economies, Central and East European countries and

former Soviet Union countries).

In an overview of adult mortality trends in Europe, Luy, Wegner & Lutz (2011) have
shown that current levels and the trends over the past half-century were clustered
geographically: “Western Europe with the most favorable health conditions, Eastern Europe
with the least favorable, and Central Europe falling in between” (p. 76). The authors also
emphasize that “the example of Europe shows political systems can significantly affect health

and mortality conditions.”

1 Definition of all the variables and indicators used in the paper as well as sources of data are listed in
the Appendix.

2 The countries included are 26 post-socialist countries: Albania, Armenia, Azerbaijan, Belarus, Bosnia
and Herzegovina, Bulgaria, Croatia, the Czech Republic, Estonia, Georgia, Hungary, Kazakhstan,
Kyrgyzstan, Latvia, Lithuania, Macedonia, Moldova, Montenegro, Poland, Romania, Russia, Serbia,
Slovakia, Slovenia, Tajikistan and Ukraine; and 20 Western European economies: Austria, Belgium,
Cyprus, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, Malta, the Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland, Turkey and Great Britain.



Figure 1

Mortality rates among working-age men and women by country group, 2011
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where

EU old market economies: Austria, Belgium, Cyprus, Denmark, Finland, France,
Germany, Greece, Ireland, Israel, Italy, Malta, the Netherlands, Norway, Portugal, Spain,

Sweden, Switzerland, Turkey and Great Britain;

CEE (Central and East European) countries: Albania, Bosnia and Herzegovina, Bulgaria,
Croatia, the Czech Republic, Hungary, Macedonia, Montenegro, Poland, Romania, Serbia,

Slovakia, Slovenia;

PSS (Post Soviet Union states): Estonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia,

Lithuania, Moldova, Russia, Tajikistan, Ukraine.

Our detailed analysis in this study is based on a regression analysis of Health Production
Functions (HPFs) calculated from cross-country estimations for 2011. The explained variable
of HPF is the mortality rate of the working age population. The explanation for the

differences in mortality rates is investigated by scrutinizing three different groups of factors:

1. Socio-economic factors: geographical position of the country, current level of economic
development, the level of education, and the political-ideological system determining the

economy in the past.



2. Lifestyle factors: alcohol and tobacco consumption represented by their relative prices,
consumption of spirits as a particularly damaging of these consumption products, overwork
in the hidden economy in the past and present, all of which are, to some extent, associated
with socio-economic factors.

3. Health care resources: health expenditure as a percentage of GDP.

Sections 1 — 3 look at the possible effects of the various factors including theoretical and
empirical considerations and analyze pair-wise correlations of the individual factors and
mortality rates. Section 4 discusses the results of multivariable regression models

incorporating all the factors discussed earlier.

1. THE EFFECTS OF THE LEVEL OF DEVELOPMENT

Based on the sample of 45 countries, Figure 2 displays the negative but, especially for the
post-socialist countries, fairly weak correlation between the level of development of the
selected economies and the mortality of working-age men in these countries. Some post-
socialist countries, mostly those in the south, appear below the regression line, while the

other countries are well-above the line.

Figure 3 shows the relationship between the level of development and mortality among

working-age women revealing a stronger negative correlation, than that observed for men.

The weak correlations between the level of development and mortality reflected by
Figures 2 and 3 as well as the great divide between mortality rates according to different past
political systems reflected by Figure 1 suggest that current mortality rates are affected not
only by the current state of economic development but also by a combination of various
factors accumulated over a long period of time. In the subsequent sections of this study we
will show that these factors are: the geographical location of the countries, past economic,
social and political environment characterizing these countries and the lifestyle behaviors

following from them, and the share of health care expenditures.



Figure 2
Mortality rate among working-age men and GDP per capita
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Figure 3
Mortality rate among working-age women and GDP per capita
(natural logarithm)
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2. THE EFFECTS OF GEOGRAPHICAL LOCATION

The literature on European mortality clearly shows that there is a factor characteristic at one
end of Mediterranean countries, where heart disease is a rare cause of death and at the other
end of the north-eastern regions, where it is a frequent cause of death. Researchers are,

however, divided on what mortality causes lie behind the effect of geographical position.

The Mediterranean paradox is investigated by Gjonca & Bobak (1997) through Albania,
one of the poorest countries in Europe. The authors find that in Albania the age-standardized
heart disease mortality among 0-64 year-old men is half as high as in the United Kingdom,
and as high as in Italy. The study concludes that the key to the Albanian paradox are eating
habits: low consumption of total energy, meat and dairy products combined with high
consumption of fruit, vegetables and carbohydrates. Grimes, Hindle & Dyer (1998) question
Gjonca & Bobak’s claims arguing that geographical location predicts the frequency of
coronary heart disease in itself. The authors explain the effect by the hours of sunshine
determined by the Mediterranean latitude, which would have a beneficiary effect on human
metabolism and protect the immune system thanks to increased vitamin D production. The
real question is whether the effects of latitude are exerted directly by sunlight affecting
human metabolism or indirectly through the dominance of agriculture and diet. It is not
clear, the authors argue, whether olives (Albania’s most important produce) are simply the
embodiment of a climate or it is olive consumption per se that has a protective effect against
coronary heart disease. Grimes, Hindle & Dyer prefer the former possibility reasoning that
the globalization of diet makes it unlikely that olive consumption could be the protector. They
also note that although researchers like to explain the development of heart disease citing
lifestyle factors and people’s health damaging behaviors, there are too many paradoxes by
now. Besides the Albanian paradox, other cases featuring in several studies are the French
paradox, where the harmful eating habits in the south of the country are coupled with low
mortality, and the Italian paradox, where heart disease mortality remains low in spite of a
rather high rate of smokers. “It is undoubtedly true that a life in Mediterranean countries is
protective against coronary heart disease, but we believe that geographical location is directly
responsible rather than lifestyle and behavior. Too many paradoxes means that time is right

for a major paradigm shift.” (p. 836).

In Figures 1 and 2 we have seen that GDP per capita and geographical locations are
rather important factors explaining the differences in mortality rates. We also noticed,
however, that the post-socialist countries show some outlier characteristics in terms of these
relationships. Below, as a first approach, we summarize and analyze the impact of the

mentioned factors in a few regression functions. This exercise is carried out on a sample of 45



countries, working age mortality rate is used as the explained variable, and the level of
economic development (GDP per capita), a dummy for the past political and socio/economic

system and geographical location (latitude) are the explanatory variables.

Table 1
Functions explaining the variation in working-age mortality in 2011, 45
countries
[1] [2] [3] [4] (3] [6]
Inmortm beta |Inmortf beta |Inmortmbeta |Inmortf beta |Inmortmbeta Jinmortf beta

GDP per capita -0.53** -0.82] -0.45** -0.91]-0.22** -0.34] -0.32** -0.64] -0.11 -0.17] -0.26** -0.52

[-6.92] [-10.97] [-2.77] [-4.93] [-0.95] [-4.21]
Latitude 0.027** 0.40 | 0.02* 0.38 ]0.016** 0.24 ] 0.015* 0.29 0.01 0.14 | 0.011** 0.22

[4.24] [4.85] [3.14] [3.99] [1.61] [4.01]
Dummy for socialist 0.55** 0.59 | 0.24* 0.33
countries [4.78] [2.59]
Dummy for CEE 0.52** 0.51 | 0.22** 0.28

[4.50] [2.71]
Dummy for PSS 0.88* 0.8 0.41**  0.49
[5.09] [3.05]

Constant 8.91* 7.76%* 6.05** 6.52* 5.17* 6.06**

[10.9] [19.26] [7.66] [10.54] [5.00] [10.29]
Method OLS OLS OoLS OLS oLs OLS
R2 0.61 0.73 0.75 0.77 0.82 0.8
RMSE 0.305 0.197 0.2464 0.1826 0.2151 0.172
Number of obs. 45 45 45 45 45 45

Table 1 clearly shows that geographical location affects male and female mortality in
similar ways. The mortality reducing effect of the level of development is more pronounced
for women. The dummy variable representing past political and socio-economic systems
(with a value of 1 for post-socialist countries, and 0 otherwise) has a statistically significant
detrimental effect on the mortality of both men and women, but this effect is far greater for
male than for female mortality. The results of the model suggest that geographical location
does not reflect lifestyle differences. If it did, there should be greater gender differences in the
regression coefficients of the latitude variable (allegedly containing differences in diet) since
women tend to have considerably more health conscious eating habits than men.
Importantly, the gender difference in the regression coefficients of the dummy variable of
past socialist regime, in contrast, is likely to follow from lifestyle differences: this variable has
a far greater effect on men than on women (see Columns 3, 4 and 5, 6). A similar pattern can
be observed for the dummy variables of CEE and PSS.
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3. ECONOMIC AND SOCIAL STRUCTURE AND WORKING-AGE MORTALITY

3.1. EXPLANATIONS INVOKING THE TRANSFORMATION OF SOCIALIST ECONOMIES

The relationship between the sectoral structure of the economy and working-age mortality
was first noted by studies in the 1980s. These studies endeavored to analyze the unusual,
rapidly increasing mortality trends observed in the second half of the 20th century in Eastern
Europe (Cooper and Sempos, 1984, Giersdorf and Schuler, 1984, Bourgeois-Pichat, 1985,
Jozan, 1989). Since this phenomenon only appeared in state socialist countries, the authors
termed it the State Socialist Mortality Syndrome (Okolski, 1987, Forster and J6zan, 1990,
Hoehn and Pollard, 1991, Shkolnikov et al. 1998a).

The first attempts to explain State Socialist Mortality Syndrome focused on health care
systems, population lifestyle and alcohol and tobacco consumption. Ivanov and Echenique’s
(2000) study provided evidence that the health care system alone could not be responsible
for the development of the syndrome. Lifestyle appeared to be a more plausible explanation
(Cockerham, 1997) but this hypothesis was difficult to corroborate; specifically, it was
difficult to find out what could have changed people’s lifestyle such a way that mortality was
increased as a result. Cornia and Paniccia (2000) observed that behaviors increasing the risk
of mortality in Eastern European countries were manifestations of social chaos and stress.
Cockerham et al. (2002) add that lifestyle and health may be related to passivity and other

attitudes arising from socialist ideology.

The micro-analyses in Kopp et al. (2007) and the volume edited by Kopp (2008) reveal
that the rapid increase in adult male mortality starting in the early 1970s in Hungary could
not be attributed to the factors causing standard cardiovascular diseases (high intake of fats,
smoking, excessive alcohol consumption or obesity), nor could it be explained by inadequate
access to medical care. Kopp et al. (2007) and Kopp (2008) claim, instead, that the main
explanatory factor behind the rapid increase in adult male mortality is an increase in chronic
stress and various psychosocial factors. The studies by Maria Kopp and her research group,
most of which were made in the period following the political and economic transition,
identify low educational attainment, undervalued social status, low personal and family
incomes, unavailability of secure jobs, unskilled work, depression, a feeling of lack of purpose
in life and a lack of spousal support as the major factors predicting premature death in
Hungarian men. These remain statistically significant explanatory factors even if their effects
are corrected for the variables representing lifestyle (smoking, alcohol consumption and
being overweight). Of the above factors, Kopp (2008) views chronic stress (characterized by
the indicator of depression) as some kind of invisible hand having a decisive role in men’s

premature death. At the same time, Kopp et al. (2006, 2007) also emphasize extensive
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engagement in the second economy and voluntary weekend overtime as important

explanatory factors in premature cardiovascular disease related deaths.

Jozan (2002) also focuses on excessive alcohol consumption in connection with the State
Socialist Mortality Syndrome. His touching empirical observations come from Hungary:
“Alcoholism has always been a problem in Hungary but the kind of heavy drinking currently
haunting the country emerged in the 1950s and 1960s: in part as a Soviet-Russian 'import’
and in part with the socialist industrialization and as a result of the milieu inherently linked
to the nature of the Hungarian version of the Soviet type socialist society. Daily boundless
alcohol consumption became the social norm at the great construction works of the 1950s
especially among the undereducated unskilled workers recruited from agriculture. Working
days were lived through under the influence of alcohol and at the weekends, without their
families (when they did not have the Saturday off) or traveling on the shuttling “black trains”
playing cards in their vulcanized fiber suitcases, these weary men drank beer and cheap
liquor to oblivion. Alcoholism did not jeopardize their jobs as in the aggressively downward
trending, performance curbing economy; society had a permissive attitude towards alcohol
abuse. This is how the first generation of the Hungarian unskilled working class traveled
from the newly erected Leninvaros (Lenintown) or Sztalinvaros (Stalintown) straight to an
alcohol paradise. Down in the depths of society, this is a genesis of that particular drinking

habit, which still continues to be a heavy burden on the entire society” (p. 437).

Jozan’s (2009) macro-analysis also points to the socio-economic environment and the
harmful lifestyle it gives rise to as the main explanation for increased male mortality starting
in the mid 1960s in Hungary. “Between the mid 1960s and the early 1990s [...] there emerged
a dead-end modernization process and, as a result of the shock of the change of regimes, a
chronic epidemiological crisis [...]. An epidemiological crisis is a phenomenon resting on a
foundation of an aggressively forced change to a peaceful socio-economic system, the
extortion of a non-organic ‘development,” the stopping of evolution by a revolution turning
into anarchy: almost complete nationalization, collectivization, pro-military industrialization
without investment capital, and as a consequence of all that, the methodical destruction of
the super construction of the existing system and its transformation modeled on the Soviet
system. The virtual universality of the typical addiction of a psychosocial crisis — smoking —
among the working-age male population, and the unrestrained consumption of alcohol
mainly among undereducated manual workers were built on this foundation” (J6zan, 2009,
p. 1240).

Inequalities in mortality and the higher mortality of lower social classes within a country
are not exclusive to Eastern Europe; they are also well-known in Western Europe where
inequalities have shown an increasing tendency in the last three decades of the 20t century

(Mackenbach, 2006). Mackenbach (2006) identifies three groups of factors as the likely
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causes of the phenomenon: property and income related factors, psychosocial factors and
health related behavioral factors. In Western Europe, the difference between the mortality
rate data of the various social classes manifests itself that the mortality of lower classes
decreases more slowly than the mortality of higher social classes. The faster decrease among
the upper classes is due to a fall in the incidence of cardiovascular diseases. This is explained
in part by more health conscious behaviors (less smoking, more physical exercise and better
diet) and in part by the introduction of effective medical interventions (diagnosis and

treatment of high blood pressure, surgical interventions, treatment of thrombosis).

A special case of State Socialist Mortality Syndrome is the mortality crisis in Russia. As
shown in Figure 4, Russia was characterized by an evenly increasing trend in mortality
among working-age men from 1960 to 1985, which was followed by a relatively sharp fall
thanks to Gobachev’s anti-alcohol campaign. After the campaign, mortality rates increased

very rapidly — this period is termed the Russian mortality crisis in the literature.

Figure 4
Working-age male mortality in Russia, 1960-2006
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The search for the causes of the mortality crisis led to a heated debate. Since the sharp
rise in mortality coincided in time with the regime change from plan to market, several
researchers tried to explain it with reference to the post-socialist transition. The hypotheses
related to the post-socialist transition included the following factors as explanations for the

Russian mortality crisis:
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1. Decline in output and employment (Cornia, Paniccia, 2000, Brainard, 2001),

2. Rapid privatization (Stuckler, King, and McKee 2009),

3. Physiological and psychological stress (Shapiro, 1995, Bobak, Marmot, 1996,
Kennedy, Kawachi, Brainard, 1998, Gavrilova et al, 2001),

4. Increase in inequalities (Lynch, Smith, Kaplan, House, 2000, Denisova, 2010),

5. Decrease in the relative price of vodka (Treisman, 2010),

6. Decline of the health care system (Ellmann, 1994).

Excessive alcohol consumption as a direct cause appeared in all theories since this was
also suggested by the most common direct causes of deaths during the period: alcohol

poisoning, violent death, heart failure and stroke.

In contrast with the theories attributing the phenomenon solely to post-socialist factors,
Bhattacharya, Gathmann & Miller (2011) show that the termination of the Gorbachev Anti-
Alcohol Campaign itself (which happened just before the regime change) created a “period of
reconstruction”, which could bear about half of the responsibility for the Russian mortality
crisis. The authors emphasize that their analysis indicates that the transition from socialism

to capitalism and democracy was not at all as lethal as others had previously suggested.

Laaksonen et al. (2012) state tentatively, that there are “significant East-West differences
in health behaviors and psychosocial factors, with Eastern populations generally reporting
more unhealthy behaviors and less perception of control over life. The multivariate analysis
suggests that a large proportion of the East-West difference in health may be attributed to

differences in health behaviors, stress and perceptions of control.” (pp.72)

Kesteloot, Sans and Kromhout (2006) compared cardiovascular disease related deaths
and all deaths from 1970 to 2000 in Western and Eastern Europe. These authors also note
the vast difference in mortality rates during this period between the two regions of Europe.
Their results suggest that one of the most important causes of the high mortality in Eastern
Europe was the frequent consumption of foods rich in saturated fats before 1990. Their data
reveal that the decrease in cardiovascular deaths observed since 1994 is primarily related to

changes in eating habits in these countries.

Carlson and Hoffmann (2010, 2011) and Mihalyi (2010) observe a link between the
characteristic structure of economic sectors in socialist economic systems and the increase in
mortality in Easter Europe: the forced growth in industry, and heavy industry in particular,
and the suppression of the service sector created a norm-defying, anomic environment for
men transferred from agriculture to industry, especially to heavy industry. Carlson and

Hoffmann compared the employment structures in capitalist countries on the peripheries of
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Europes to the employment structures in Eastern European countries4 in 1930, 1950 and then
every five years from 1960 to 2005. While in 1930 and 1950 there was no major difference
between European periphery capitalist countries and the socialist countries in the ratio of
industry to service sector workers, in socialist countries this ratio gradually increased from
1960 all the way to 1995 when it finally began to fall. Comparing these trends with working-
age male mortality, the authors conclude that the increase in mortality rates follows excessive
industrialization effected by state socialist policies by a lag of about ten years. The social and
behavioral consequences of this development policy had accumulated over a period of time
and directly led to the increase in mortality. The authors support their hypothesis by

econometric analyses: a fixed effects panel regression model confirms their claims.

Mihélyi’s (2010) study also blames over-industrialization and employment in the
simultaneously emerging informal economy for the self-destructive lifestyle that led to
exceptionally high mortality among the working-age population in Hungary. The author
shows that a self-destructive life-style is also “encouraged” by the low relative price of alcohol

and tobacco products.

For our data, Figures 5 and 6 reveal a strong association between the past production
structure of an economy and current working-age mortality. The figures display the
relationship between the share of services in GDP in 19905 and working age male and female
mortality in 2011. We can see a strong negative correlation: a higher past service sector share
in GDP is associated with lower mortality. In this and later models the lag in the effects is
explained by the factors determining a mortality rate (population health) measured at a given
point in time exerting their effects during the life course of the individuals living or deceased

at that time, i.e., in the past and typically over a few decades.

Figures 5 and 6 provide convincing evidence for the relationship between over-
industrialization i.e. suppressing services in the past and increased mortality in Eastern

Europe in recent decades.

3 Finland, Greece, Ireland, Italy, Norway, Portugal and Spain

4 Bulgaria, Czechoslovakia (subsequently Czech Republic and Slovakia), Hungary, Poland, Romania
and Yugoslavia (subsequently Serbia, Croatia and Slovenia)

5 It would have been better to look at the share of service sector workers but this was not practicable
for this broad international comparison because of data availability problems; the share of services in
the GDP was the next best indicator.
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Figure 5

The share of services in GDP in 1990 and working-age male mortality in 2011
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Figure 6

The share of services in GDP in 1990 and working-age female mortality in 2011
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3.2. THE RELATIVE SIZE OF THE HIDDEN ECONOMY

Over-industrialization in socialist economies exerts its health damaging effects both directly
and indirectly. It does so directly by tipping the balance towards industries detrimental to
human health (heavy industry, mining, etc.), and indirectly by giving rise to low-level and
poor-quality services in the formal economy and to health damaging behaviors caused by the
norm-defying (anomic) social environment. Under socialism and during the transition to
market-economies, the low-level and poor-quality services at the same time generated an
economy of informal services hidden from the taxation system. This hidden economy may
also be detrimental to health both directly and indirectly thus contributing to the high
mortality observed in these countries (see Mihalyi, 2010). The bad-quality spirits circulating
in the black market, for instance, have a direct negative effect on health, while indirect effects
include the self-exploitative labor under bad and often dangerous working conditions with no

health insurance in the hidden economy.

Hidden economies are not restricted to socialist and post-socialist countries, of course:
they are present also in long established capitalist countries, although different reasons and
conditions have given rise to them (e.g., high service prices or unemployment), and they are
of a much smaller scale, than in the socialist and post-socialist countries. Schneider (2012)
estimates the share of the hidden economy in 22 former socialist countries to be on average
37.4% of GDP between 1999 and 2007, while the corresponding figure for 17 long-established

capitalist countries is estimated to be 19.8%.

Figures 7 and 8 display these values against the mortality rates for 2011. There is a clear
positive correlation for both genders: a prolonged higher share of the hidden economy in the
past is associated with higher mortality among the countries in our sample. The figures also
reveal that the impact of the share of the hidden economy in the 2000s on mortality appears

with less elasticity for women than for men.
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Figure 7
The share of the hidden economy (1999-2007) and working-age male mortality
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The share of the hidden economy (1999-2007) and working-age female

mortality in 2011
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3.3. THE PRICE AND CONSUMPTION OF ALCOHOL AND TOBACCO PRODUCTS

An important basic relationship in micro-economics holds both for socialist and capitalist
economies: alcohol and tobacco consumption strongly correlate with the prices of consumer
goods and within that, with the own prices of these products and the prices of other
consumer products. There is mostly consensus in the literature that relatively low prices of
harmful consumer goods (alcoholic beverages, tobacco, etc.) lead to extra consumption and

thus to a decline in health.

Wagenaar, Salois and Komro (2009) carried out a meta-analysis of studies (1003
publications were included) looking at the relationship between alcohol consumption on the
one hand and the price of alcohol and taxes on alcohol on the other. Every study finds a
negative correlation between prices and consumption although the strength of the correlation

varies by type of alcohol and consumer group.

Treismann (2010) and Mihalyi (2009) argue that the relatively low prices of alcoholic
beverages and cigarettes make a substantial contribution to poor population health and the
consequent increased mortality observed in Eastern European countries through excessive
drinking and smoking. Denisova (2009, 2010), however, reaches the opposite conclusion: the
author finds a weak positive correlation between the relative price of alcoholic beverages
(vodka) and risk of mortality in Russia. The explanation for this pattern is that empirical
experience shows that with a rise in the official price of vodka, there is an accompanying
increase in the purchase of vodka in the informal market, and this poor quality beverage is

harmful to health and leads to increased mortality.
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Figure 9
Price level index of alcohol, tobacco products and narcotics (world

average=100, 2005) and working-age male mortality, 2011(natural logarithm)

Mortality rates of working age males in natural logarithm, 2011
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Figure 10
Price level index of alcohol and tobacco products and narcotics (world

average=100, 2005) and working-age female mortality, 2011 (natural logarithm)

Mortality rates of working age females in natural logarithm, 2011
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Figures 9 and 10 uses internationally comparable prices for the product group of alcoholic
beverages, tobacco and narcotics (the latter is not being in the focus in our investigation) for
the year 2005 and mortality data for our sample of countries in 2011. The scatter points and
the adjusted regression clearly show that in line with most studies there is negative
correlation between working-age male and female mortality on the one hand and alcohol and
tobacco prices on the other: low prices, presumably because of higher consumption, are
associated with higher mortality. The figures also reveal that the former socialist countries
tend to have substantially lower prices for these health detrimental products than do long-
established capitalist countries. The length of the lag between price indices (2005) and
mortality data (2011) is accidental; it was dictated by data availability. We assume that the
relationship of prices of alcohol and tobacco products across countries have been stable for a
long time, and low and high prices had their effect on consumption and on health through

many years.

Figure 11

Relative prices of alcohol and tobacco products and male mortality

Mortality rates of working age males in natural logarithm, 2011
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It should be noted that in our sample there is a strong correlation between the indicator
of economic development (GDP per capita) and both the internationally comparable prices of
the harmful substances discussed above and the prices of all consumer goods at
internationally comparable prices (price level index). To be more realistic, we should

conjecture that the consumption of harmful substances is in fact encouraged by their low
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relative prices (the prices of harmful substances relative to the prices of all consumer goods)
rather than by their prices compared to the world average. The effects of these relative prices
of harmful substances on working-age male mortality are shown in Figure 11. The
relationship between the two variables is not at all as clear here as it was on Figures 9 and 10

using prices compared to the world level.

Now from prices we turn to direct consumption of alcohol and tobacco products. In their
study, Hawkes and Buse (2013) analyzed gender differences in mortality and life expectancy,
which have been observed worldwide in the past 40 years. Citing Lim et al.’s (2012) analysis
of 67 health-detrimental risk factors, the authors find that the 10 most damaging factors in
the ranking of factors harmful to health are considerably more frequent among men than
women. Of these ten factors, Hawkes and Buse (2013) focus on alcohol consumption. For the
world, alcohol consumption comes third in the above ranking following smoking and high
blood pressure, but it is the first factor in Eastern Europe. The authors emphasize that while
there are physiological gender differences in the effects of alcohol consumption (because of
specific features of alcohol absorption and metabolism in women), a larger part of the
difference is rooted in “gender-determined” behaviors: men drink larger quantities of alcohol
and more frequently. The authors’ view is in agreement with Wilsnack et al.’s (2005) in that
alcohol consumption is a culturally determined behavior dictated by gender norms, where it
is an expression of the positive side of masculinity. Female heavy drinkers are at the same

time despised by society. Men therefore drink a lot more than women throughout the world.

Based on the evidence provided in the literature, our analysis should have a special look
at the consumption of spirits, since it has been shown to be the alcohol product most
detrimental to health, especially in the former socialist countries. Recently, a number of
micros-studies have been carried out endeavoring to show the correlation between the
consumption of spirits and mortality, especially in the successor states of the Soviet Union. A
recent paper published in The Lancet (Zaridze D. et al., 2014) summarized the results of a
longitudinal investigation of 151.000 adults with the aim of disclosing the effects of vodka
consumption on mortality in Russia. The analysis of factors affecting vodka consumption
gave interesting results: vodka consumption to some extent correlates with low educational
attainment and manual labor, but shows the strongest correlation with smoking. While this
was a very important observation, it presented an obstacle to demonstrating that high vodka
consumption increased mortality. Nevertheless, the authors succeeded in providing

convincing evidence that vodka consumption increases mortality risk.

Returning to our cross-sectional analysis, we find that the relationship discussed above
appears in our sample: Figures 12 and 13 display the effects of spirit consumption on male
and female mortality. As has been repeatedly observed in the literature, male mortality shows

a substantially stronger correlation with spirit consumption than does female mortality.
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Figure 12
Spirit consumption per capita (liters) in 2005 and working-age male mortality

per 1000 people in 2011

Mortality rate of males, out of 1000, 2011
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Figure 13
Spirit consumption per capita (liters) in 2005 and working-age female

mortality per 1000 people in 2011

Mortality rate of females, out of 1000, 2011
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We also looked at the direct effects of smoking on mortality. The basic indicator in this
case is the percentage of smokers in the male and female populations over the age of 15; this

kind of data was available for 39 countries in our sample for 2009.°

The data reveal that the lowest frequency of smokers was observed in the United
Kingdom (25%) and the highest in Greece (63%) and Russia (60%). As shown in Figure 14,
male mortality increases with the share of smokers among men. In the diagram of the
relationship between smoking and mortality, Greece is a real outlier, which is a typical
manifestation of the Mediterranean paradox discussed above: in spite of the fact that over
60% of adult men smoke here, working-age male mortality is about the same as in Germany,
which is not only considerably more advanced than Greece but also has half as many male

smokers relative to the population than does Greece.

Figure 14
.
Share of adult male smokers and mortality
Mortality rate of adult males, 2011
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6 This indicator is different from the one that we use for spirits for several reasons: it does not indicate
the volume of consumption, but offers information about the two genders separately and has the
potential of indicating consumption from the black market as well. The indicator for spirit brings
information about actual consumption of two genders together, but hides data about utilization of the
black market.
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Looking at women (data not presented here), there is no direct positive correlation
between the percentage of smokers and mortality; in fact, the relationship appears to be

negative.

Table 2 lists across the different country groups the average of the percentage of smokers
among men and women in the sample countries in 2009. It is clear that for the whole sample,
smoking is about twice as common among men than among women. Men are most likely to
smoke in the former Soviet Union countries, while the women in this same region have the
lowest percentage of smokers. The average prevalence of female smokers in long-established
capitalist countries is equal to the frequency of female smokers in the CEE countries, and

both are substantially higher than their frequency in former Soviet Union countries (PSS).

Table 2
Prevalence of smoking in adult males and females, %
Old market | Post socialist
Total sample] economies economies CEE PSS
Prevalence of smoking adult males, %, 2009 40.5 34.8 44.8 431 46.3
number of countries 39 17 22 10 12
Prevalence of smoking adult females, %, 2009 22.3 24.6 20.5 24.8 17.0
number of countries 39 17 22 10 12

3.4. EDUCATION

The relationship between health and mortality on the one hand and education on the other is
widely studied in the literature. Every European country has to face the fact that there are
great inequalities in health and mortality among their population: those having lower
educational attainment, those with lower employment status and those having lower incomes
die younger and become ill with higher frequency. Research suggests that premature death in
these social strata is caused by a long series of unfavorable financial conditions (lower
income, poorer quality housing, lower employment status), psycho-social factors (higher
levels of stress, less rest and physical exercise) and risk behaviors (smoking and alcohol
consumption) (Mackenbach, 2006). These three groups of factors are not independent of
each other: the higher frequency of financial disadvantages among people having lower social
status, for instance, partly explains a higher frequency of psycho-social stress or less rest and
physical exercise, and higher levels of smoking and alcohol consumption. Mackenbach et al.
(2008) analyze the above groups of factors using data from 22 countries. The authors find
that mortality inequality is substantially greater in the population of Eastern European and

Baltic states than in those of Western European countries. They attribute this pattern mostly
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to more smoking and alcohol consumption among people of lower socio-economic status, but

also note inequalities in access to good medical services.

In an overview of the literature, Lochner (2011) considers the various channels through
which education leads to a healthier lifestyle and lower mortality. Education improves
decision-making skills and may thus lead to better decisions on one’s own health and more
efficient utilization of health inputs (productive efficiency). Educated people also tend to be
more efficient in collecting and interpreting information from physicians, others or the
Internet (allocative efficiency). Schooling is further associated with better health because it
increases earnings, which in turn increases the demand for better health encouraging people
to spend more on keeping healthy. (They buy better health insurance and take more valuable
treatments.) Education helps to manage and alleviate stress. Educated people choose
healthier and safer occupations and healthier lifestyles, they are less likely to smoke or drink
alcohol, and they have healthier diets and get more physical exercise. Educated people tend
to move to healthier regions with more expensive housing, and maintain close contact with
educated friends and colleagues, from whom they may acquire more health related

information through regular communication.

In our international comparative analysis we attempt to analyze the direct relationship of
education and mortality with the help of two rudimentary indicators of educational
attainment. We calculate the coefficients for simple direct correlations between mortality
rates on the one hand, and the share of individuals with secondary attainment among the 25+
year-old population in 1990 and 2010, and the average years of total schooling among 15+
year old population in 1990 and 2010, on the other (both indicators come from the Barro Lee

database, 2010). These relationships are calculated for a sample of 40 countries.

Table 3 reveals that there is a rather weak direct relationship (with uncertain sign)
between the education indicators and mortality rates of working age population on the total
sample of countries (See columns 1 and 4 in Table3). It is quite possible that this weaknesses
due to the composition of the investigated countries in terms of their economic and political
system. In the sample of 40 countries there are 20 developed market economies and 20 post-
socialist countries. If we separate the sample by this dimension, we can see that in the old
capitalist countries the correlation coefficients have much higher negative sign (i.e. higher
education levels are associated with lower mortality rates, than in the post-socialist countries,

especially for men (see columns 3 and 6 compared with columns 2 and 4 in Table 3).
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Table 3

Correlation coefficients for mortality rates for men and women (mortm, mortf)

in 2011, and the share of secondary education attainment among the 25+ year-

old population (edu2gom, edu29of, edu2zgomf), in 1990, and the average years

of total schooling in 1990 (schoolygom, schooly9of, schoolygomf)

Inmortm Inmortf
total sample duszoc=1 duszoc=0 total sample duszoc=1  duszoc=0
40 counries 20 counties 20 countries |40 counries 20 countries 20 countries
[1] [2] [3] [4] [5] [6]
edu290m 0.39 0.15 -0.51 0.43 0.22 -0.27
edu290f 0.32 0.28 -0.71 0.33 0.24 -0.46
edu290mf 0.33 0.17 -0.64 0.37 0.22 -0.35
schooly90m -0.08 -0.3 -0.71 -0.01 -0.34 -0.021
schooly90f -0.07 -0.31 -0.71 -0.01 -0.37 -0.22
schooly90mf -0.09 -0.33 -0.63 -0.006 -0.33 -0.22

3.5. HEALTH EXPENDITURE AS A PERCENTAGE OF GDP

Since 1960, in the developed economies in Europe, the health of the population has
continuously improved at the macro-level — measured in mortality or life expectancy. Health
expenditure, the total spending on health relative to GDP, has similarly been increasing. The
cause and effect relationship between the two processes is, however, complicated since health
expenditure is only one of several quantitative and qualitative factors contributing to health
outcomes. Similarly to many other studies, this paper considers health expenditure as a

percentage of GDP to be exogenous.”

A large share of studies analyzing health outcomes in terms of macro-level Health
Production Functions mostly use a sample of OECD countries and occasionally developing
market economies (see an overview by Nixon and Ulmann, 2006). The general conclusion of
these studies (including that of Nixon and Ulmann, 2006) is that health expenditure and its
in-kind, indirect indicators (e.g., the density of physicians) are statistically significant
explanatory variables, and their expansion, ceteris paribus, increase life expectancy. The size
of the effect is, however, typically found to be marginal with the exception of infant mortality
as an outcome. Our cross-country analysis (see Figures 15 and 16) reveals a clear correlation
between health expenditure and mortality: higher health expenditure is accompanied by a

lower level of mortality.

7 For an analysis of the factors influencing health expenditure and its system-specific characteristics,
see Kornai and McHale (2000).
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Figure 15

Health expenditure as a percentage of GDP in 2010 and working-age male

mortality in 2011
Mortality rate of males, out of 1000, 2011
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Figure 16
Health expenditure as a percentage of GDP in 2010 and working-age female

mortality in 2011

Mortality rate of females, out of 1000, 2011
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The share of total health expenditure in GDP can only insufficiently mirror the quality of
health care in a country. The quality of health care is influenced, among others, by the
institutional system, and the competence of the actors (doctors, assistants, patients) as well
as the interconnection of the health care system with the research network (see Rechel et al.,
2013). These factors not necessarily show up in the quantitative indicator of the share of
health expenditure in GDP. This share is, however, closely related to the level of development
of a country, as well as to various demographic factors. Kornai and McHale (2000) and
others (see a summary of the literature by Gray, 2005), for instance, showed that a higher
share of old (65+) population in a country is associated, ceteris paribus, with a higher health
expenditure per capita. Certainly, these both the level of development and the share of old
population should be inserted as instruments into our multivariate mortality function, where

we investigate the effect of health expenditure on the mortality of working age population.

4. A CROSS-SECTIONAL ANALYSIS WITH MULTIPLE REGRESSION
FUNCTIONS

In this section of the paper the individual factors affecting mortality are combined in a Health
Production Function model. The model includes the 398 countries for which data are

available for each of the factors discussed in the previous sections.

The explained variable of the function is working-age male and female mortality in 2011

(in natural logarithm).
The following explanatory variables are included:

1. GDP per capita, in US dollars at PPP, (in natural logarithm), 2010

2. Latitude of the countries

3. Share of service sector in GDP, %, 1990

4. Education: a. The share of individuals with secondary attainment, 25+ old people in 1990
and 2010,

b. the average years of total schooling, 25+ old people in 1990 and 2010, (in

natural logarithm)

5. Per capita consumption of alcohol and spirits, liter, (in natural logarithm), 2005

6. Share of the hidden economy in GDP, %, 1999-2007 average

7. Relative prices of alcohol and tobacco products and narcotics, 2005, (in natural logarithm)

8. Share of adult male and female smokers, 2010

8 The missing countries compared to the sample containing 45 countries are: Israel, Estonia, Greece,
Montenegro, Serbia, Switzerland.
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9. Health expenditure as a percentage of GDP, %, 2010

10. Share of old (65+) population, %, 2010

Table 4

Regression models of working-age male mortality (Inmortm) and female

mortality (Inmortf) in 2011, I

[1] [2] [3] [4]
Inmortm beta Inmortf  beta Inmortm beta Inmortf beta

GDP per capita, 2010 (In) -0.22* -0.36 -0.29** -0.59 -0.28** -0.45 -0.26** -0.28

[-1.70] [-4.63] [-2.74] [-2.95]
Share of services in GDP, -0.65* -0.45 -0.31* -0.28 -0.24 -0.17 -0.31* -0.54
1990, (In) [-1.94] [-2.06] [-0.77] [-2.07]
Latitude 0.022** 0.32  0.02** 0.35 0.021** 0.3 0.021* 0.37

[2.54] [3.70] [3.48] [3.83]
Share of hidden economy 0.0114* 0.31 0.001 0.04
in GDP, %, 1991-1999 [2.80] [0.36]
Relative price of alcohol, -0.37** -0.14 -0.34* -0.17
tobacco and narcotics, [-2.31] [-1.77]

2005

Consumption of alcohol, 0.218* 0.33 -0.035 -0.07
liter per capita, 2005 [3.12] [-0.64]
Consumption of spirit,
liter per capita, 2005
Share of health expenditure -0.043** -0.19 -0.038** -0.21 -0.079** -0.35 -0.042** -0.24
%, 2010 [-2.14] [-2.42] [-3.68] [-2.41
Constant 8.92** 7.65%* 7.57* 7.43**

[12.51] [21.92] [7.80] [9.69]
R2 0.71 0.8 0.8385 0.823
RMSE 0.2741 0.1755 0.2139 0.1735
Number of countires 39 39 39 39
Method of estimation oLSs OoLS OoLS OLS
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Before we show our regression functions, we have to refer back to Table 1, in which some
initial mortality functions were already defined on the sample of 45 countries. In Table 1 it
was shown that mortality rates are strongly affected by the level of development, the latitude
and a dummy variable of past political and economic system of the investigated countries.
One of the main results emerging from that analysis was that mortality in 2011 is still
strongly dependent on the economic and political system existing 20 years before that year.
In Table 4 this dummy of the past economic and political system is defined (or in other
words, replaced) by a number of other explanatory variables characteristic of the socialist
countries compared to developed capitalist countries. Past socialist countries had — beside a
much lower level of GDP per capita, and a lower share of health expenditure in GDP — a
much lower share of the service sector with a long term impact, a much higher share of the
hidden economy, much higher consumption of alcohol and especially spirits, and a higher
share of smokers. The values of the indicators of education in the past were more favorable
for the socialist counties than for the old market economies, so these variables may have
uncertain effect on mortality rates. There we leave these out from the first regressional

calculations

In the following tables we show the combined effect of the above mentioned factors on

mortality rates with the help of cross-sectional regression functions.

When looking at the results of regression calculations in Table 4 there is a striking
difference between the mortality models of men and women in the effects of certain lifestyle
variables (Columns 3 and 4 in Table 4): in contrast to men’s mortality neither alcohol
consumption nor the share of the hidden economy has a statistically significant effect on
women’s mortality. The contributions of the relative prices of health damaging substances
approach significance for men with a coefficient with larger t values than for women. (The
same pattern is suggested by the beta coefficients, which show the relative sizes of the effects
of the variables in the models.) The mortality reducing effect of economic development (GDP
per capita) is just as substantial in these models as in Models 3 — 6 in Table 1. As mentioned
above in Models 3 and 4 in Table 4, the dummy variable of the socialist regime used in Table
1 is replaced not only by the lifestyle variables that our previous analyses have shown to vary
greatly between post-socialist and long-established capitalist countries but also by a variable
of the share of services 20 years before as a characteristic system-specific indicator of
socialist and developed capitalist economies. The latter variable is, ceteris paribus,
statistically significant and has a negative effect on female mortality: female mortality is
higher in 2011 with a lower share of the service sector in 1990 even if we control for both the

level of economic development and the different lifestyle variables.
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For men’s mortality this variable (the share of services in 1990) is not significant, but the
magnitude is similar to the coefficient of women. The reason for the lack of significance is

some multicollinearity between this variable and the GDP per capita.

Results in columns 3 and 4 also indicate that after controlling for the level of
development, for the direct effects of the lifestyle variables and for the indirect effects of the
past share of services, health expenditure as a share of GDP shows a statistically significant

effect to decrease mortality for both men and women.

The negative effects of the relative price of alcohol and tobacco products on mortality
rates are similar for the two genders. The coefficients of latitude are also very similar for

men’s and women’s mortality rate.

In Table 5 we take the interaction of GDP per capita in 2010 with the share of services in
1990 because of their multicollinearity, and because we have seen that the magnitude of the
coefficients are rather similar. Obviously, the models 3 and 4 in Table 4 are very similar to
the models 1 and 2 of Table 5. In Table 5 the consumption of the spirit was taken into

account, too.

The results in Models 3 and 4 in Table 5 also reflect that a higher health expenditure as a
percentage of GDP is associated with a reduction in mortality for both men and women. A 1
percentage point increase in the share of health spending is accompanied by 5-6% decrease in
mortality. This means that if in Hungary, for instance, health expenditure as a percentage of
GDP were increased to the Austrian level (from 8% to 10%), male mortality would fall by
about 13%, from 208 to 181 per 1000 men. This is a really strong effect. But if, alternatively,
per capita spirit consumption in Hungary moved to the Austrian level, from 4.15 liters to 1.6
liters, the model indicates a 16% drop in Hungarian men’s mortality in 2011, that is, from 208
to 175 per 1000 men [(In(4.15)-In(1.6))*0.17=0.16]. This latter Austria-oriented effect of spirit
consumption therefore surpasses even the effect of the hypothetical increase in health
expenditure. Similar calculations can be made for the share of the hidden economy: if the
long-term average share of the hidden economy in Hungary had been 9.8%, as in Austria,
rather than 24.4%, male mortality would have been 11.7% lower in Hungary in 2011, that is,

184 rather than 208 deaths per 1000 men.
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Table 5

Regression models of working-age male mortality (Inmortm) and female

mortality (Inmortf) in 2011, IT

(1] (2] [3] [4]
Inmortm  beta Inmortf  beta Inmortm beta Inmortf  beta

Interaction GDP,2010 -0.27** -0.6  -0.28** -0.79 | -0.19** -0.43 -0.28** -0.8
and Service sector, 1990 [-4.34] [-6.49] [-3.38] [-5.32]
Latitude 0.021** 0.3 0.021** 0.38 | 0.02** 0.3 0.02** 0.36

[3.70] [3.97] [3.34] [3.98]
Share of hidden economy 0.0115** 0.31 0.001 0.04 0.0114** 0.31 0.001 0.04
in GDP, %, 1999-2007 [2.54] [0.36] [2.86] [0.37]
Relative price of alcohol, -0.37**  -0.14 -0.34* -0.17 | -0.49* -0.19 -0.30* -0.14
tobacco and narcotics, [-2.35] [1.82] [-3.39] [-1.69]

2005

Consumption of alcohol, 0.213** 0.33 -0.031 -0.06
liter per capita, 2005 [3.53] [-0.60]
Consumption of spirit, 0.176** 0.28 0.0005 0.001
liter per capita, 2005 [3.53] [0.01]
Share of health expenditure -0.077** -0.34 -0.044** -0.25 |-0.058** -0.25 -0.045** -0.26
%, 2010 [-4.73] [-2.67] [-3.60] [-2.74]
Constant 7.55** 7.46** 6.69** 7.50**

[7.06] [10.39] [6.93] [8.97]
R2 0.8384 0.8228 0.8438 0.8208
RMSE 0.2106 0.1708 0.207 0.1717
Number of countires 39 39 39 39
Method of estimation OoLS oLSs oLSs oLSs

As for gender differences the models in Table 5 also suggest that while working-age

female mortality is not significantly affected by the different lifestyle factors (spirit

consumption, share of the hidden economy), the relative prices of the health damaging

products have a significant moderate size effect. Once again, the level of development and/or

the past share of the service sector make a far greater relative contribution to the mortality of

women compared to that of men. The relative contribution of health expenditure is similar in

the mortality models for the two genders, while the effect of latitude is once again the same

for men and women as it was in the models shown in Tables 1 and 4.
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In our last analysis below, the above mortality models are expanded by additional
explanatory variables representing education level and tobacco consumption directly. The
latter phenomenon is only by a single dimension: the percentage of smokers in the adult
population. These expanded functions are shown in Table 6 and Table 7, for only 30-34

countries.

Table 6
Regression models of working-age male mortality (Inmortm) and female
mortality (Inmortf) in 2011, III

(1] (2] (3] (4]

Inmortm beta Inmortf beta |Inmortm beta Inmortf  beta
Interaction GDP,2010 -0.19** -0.41 -0.22** -0.61] -0.27* -0.6 -0.30** -0.85
and Service sector, 1990,In [-3.78] [-2.76] [-5.23] [-5.28]
Latitude 0.018** 0.24 0.02** 0.32 | 0.02» 0.28 0.02** 0.33

[2.97] [2.62] [3.42] [3.36]
Share of hidden economy 0.007 0.16 0.0046 0.13 | 0.0056 0.12 0.0001 0.003
in GDP, %, 1999-2007 [1.50] [0.76] [0.97] [0.03]
Relative price of alcohol, -0.43* -0.16 -0.3 -0.15 | -0.50* -0.19 -0.3 -0.14
tobacco and narcotics, [-2.78] [-1.34] [-3.79] [-1.47]
2005, In
Consumption of spirit, 0.21*»* 0.31 0.08 0.16 | 0.21** 0.32 0.019 0.036
liter per capita, 2005, In [3.62] [1.18] [4.46] [0.32]
Share of health expenditure -0.055** -0.24 0.041* -0.24 |-0.065** -0.26 -0.044* -0.23
%, 2010 [-3.68] [-1.70] [-3.68] [-1.66]
Average years of schooling -0.45* -0.13 -0.56** -0.16
15+, 1990, male,In [-1.72] [-2.49]
Average years of schooling -0.16  -0.08 -0.095 -0.05
15+, 1990,female,In [-0.67] [-0.56]
Share of inviduals consuming | 0.007** 0.12
tobacco, male ,2009 [2.12]
Share of inviduals consuming 0.0007 0.01
tobacco, female , 2009 [0.10]
Constant 7.57* 6.81** 9.19** 7.97**
[7.74] [5.86] [8.49] [7.88]

R2 0.9403 0.8474 0.9196 0.8437
RMSE 0.1428 0.1722 0.1607 0.18
Number of countires 30 30 34 34
Method of estimation OLS OLS OLS OLS
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The models [1] and [2] of Table 6 contain both new variables. The addition of these
variables suppresses the significance of the variable of the share of the hidden economy. The
higher level of education (more average years of schooling) directly decreases the mortality
rate of men and the higher frequency increases it. If we put these new variables separetively
into the function, then we realize that the hidden economy-variable looses its significance due

to inclusion of the educational level.

In model [7] of Table 7 instead of educational level of men as an explanatory variable we
use the educational level of women. In the literature, especially in the micro level analysis,
interesting results were shown, namely that the health of men depends much more on the
educational level of women in the family than on their own educational level (Kopp, M., et al.
(2004). We experience the same phenomenon at macro level. Comparing [3] of Table 6 with
model [7] of Table 7 we see, that the coefficient of the variable education level of females is
significantly negative and slightly better fitting in the mortality function of males than the

model where the own educational level of males is used as an explanatory variable.

In model [8] of Table 7 where we input the joined education level (males and females
together), all parameters turn out significant at least at the level 10 % and have the proper
sign.

The new variables, the share of smokers among adult men and the average years of
schooling of men (and women) have a significant positive and negative effect, but their

relative contributions are not particularly great (see the beta coefficient).

In our last regression calculations we have taken into account fact mentioned in part 3.5
that the share of health expenditure in GDP correlates with the share of old (65+) population
as well as with the level of development. In the course of explaining mortality rates by
mortality function we choose these two variables as instruments for the share of health

expenditure and accordingly the estimation was made by the two stage least squares method.

As we can see in Table 8, the results are quite similar to the previous ones; the only
coefficient showing a difference is related to impact of the share of health expenditure on the
mortality of women: here the relative weight of this variable are higher than in the calculation

without the instrumental variables.
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Table 7

Regression models of working-age male (Inmortm) and female mortality

(Inmortf) in 2011, IV

[5] 6] [7] (8]

Inmortm beta Inmortf beta Jnmortm beta |Inmortm beta
Interaction GDP,2010 -0.20** -0.42 -0.21* -0.61 |-0.27* -0.61] -0.19** -0.4
and Service sector, 1990, In [-4.98] [-3.18] [-5.52] [-3.72]
Latitude 0.019** 0.24 0.019* 0.32 ]0.021** 0.29 | 0.019** 0.24

[3.44] [3.17] [3.70] [3.03]
Share of hidden economy 0.007** 0.19 0.003 0.13 | 0.005 0.11 | 0.008* 0.17
in GDP, %, 1999-2007 [2.51] [1.07] [0.98] [1.70]
Relative price of alcohol, -0.51* -0.18 -0.35* -0.17 | -0.50** -0.18 | -0.43** -0.16
tobacco and narcotics, [-3.62] [-1.82] [-3.70] [2.69]
2005, In

Consumption of spirit, 0.14* 0.21 0.047 0.1 J0.22* 0.34 | 0.23* 0.34
liter per capita, 2005, In [2.76] [0.82] [4.39] [3.47]
Share of health expenditure -0.068** -0.31 -0.05** -0.3 ]-0.063** -0.3 |-0.055** -0.24
%, 2010 [-4.70] [-3.13] [-3.45] [-3.77]
Average years of schooling
15+, 1990, male, In
Average years of schooling -0.47* -0.18
15+, 1990,female, In [-2.78]
Average years of schooling -0.45* -0.15
15+, 1990, total, In [-1.97]
Share of inviduals consuming |0.008** 0.14 0.006* 0.11
tobacco, male ,2009 [2.28] [1.75]
Share of inviduals consuming -0.001 -0.03
tobacco, female , 2009 [-0.32]
Constant 6.73** 6.56** 8.98** 7.53**

[11.67] [7.40] [9.74] [8.21]
R2 0.9157 0.8382 0.9249 0.9427
RMSE 0.159 0.1636 0.1553 0.1398
Number of countires 34 34 34 30
Method of estimation OLS OLS oLS OoLS
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Table 8

Regression models of working-age male (Inmortm) and female mortality

(Inmortf) in 2011, V

(1] (2] (3] [4]
Inmortm beta  Inmortf  beta [Inmortm beta Inmortf beta

Interaction GDP,2010 -0.24* -0.54 -0.29* -0.83] -0.27* -0.6 -0.31* -0.86
and Service sector, 1990 [-7.38] [-7.44] [-5.15] [-5.69]
Latitude 0.02** 0.27 0.02** 0.35 ] 0.02** 0.28 0.02** 0.35

[3.23] [3.77] [3.47] [3.19]
Share of hidden economy 0.008** 0.2 -0.001 -0.04] 0.006 0.13 -0.004 -0.1
in GDP, %, 1999-2007 [2.57] [-0.39] [0.89] [-0.63]
Relative price of alcohol, -0.52** -0.19 -0.38** -0.18 ] -0.49** -0.18 -0.43* -0.2
tobacco and narcotics, [-3.88] [-2.02] [-2.83] [-1.74]

2005

Consumption of spirit, 0.17** 0.26 -0.0019 -0.02 ] 0.21* 0.33 0.003 0.007
liter per capita, 2005 [3.72] [-0.21] [4.44] [0.06]
Share of health expenditure -0.07** -0.3 -0.074* -0.4 | -0.061* -0.25 -0.078* -0.4
%, 2010 [-2.69] [-2.77] [-1.87] [-2.02]
Average years of schooling -0.56* -0.16
15+, 1990, male [-2.51]
Average years of schooling -0.086 -0.04
15+, 1990,female [-0.46]
Constant 7.60** 7.94** 9.14** 8.49**

[15.1] [1.12] [8.10] [8.03]
R2 0.88 0.8262 0.9195 0.8299
RMSE 0.1856 0.1754 0.1608 0.188
Number of countires 39 39 34 34
Method of estimation INST INST INST INST
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SUMMARY

There is considerable variation in the mortality rate of the populations across the “old” and
the “new” EU member states, and the former Soviet Union countries. The explanation for

these differences was investigated by scrutinizing three different groups of factors:

1. Socio-economic factors: the geographical location of the country, current level of economic
development and an indicator for the political and ideological system of the economy in the
past (the share of service sector in GDP at the moment of the transition).
2. Lifestyle factors: alcohol and tobacco consumption represented by their relative prices as
well as by consumption of spirits and tobacco in the past, overwork in the hidden economy in
the past and present. These are, in fact, not independent of the socio-economic factors listed
above.
3. Health care resources: health expenditure as a percentage of GDP.

The analysis was based on pair-wise relationships of the individual factors and mortality
rate also calculated as correlations, as well as on regression analysis of health production

functions (HPF) calculated from cross-country estimations for 2011.

For the countries (20 “old” EU countries and 25 post-socialist countries) included in the
analysis, the explanatory variables of the health production function could explain 83-93 % of

the cross-country differences in mortality rates of the working age population in 2011.

The most important contribution to the differences comes from the past economic and
political system represented by the structure of production (the share of the service sector in

1990) and the present level of development (GDP per capita in 2010).

Our results give support to the theory of state socialist mortality syndrome. According to
this theory, in the communist countries the forced growth in industry, and heavy industry in
particular, and suppression of the service sector had created a norm-defying, anomic
environment for working age population transferred from agriculture to industry. The social
and behavioral consequences of this development policy accumulated over a period of time
and directly led to the increase in mortality. Over-industrialization in socialist economies
exerted its health damaging effects both directly and indirectly. It did so directly by tipping
the balance towards industries detrimental to human health (heavy industry, mining, etc.),
and indirectly by giving rise to low-level and poor-quality services in the formal economy and

to health damaging behaviors caused by the norm-defying (anomic) social environment.

Under socialism and during the transition to market-economies, the low-level and poor-
quality services at the same time generated an economy of informal services hidden from

state control and the taxation system. Our results also reflect that this hidden economy could
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be also detrimental to health both directly and indirectly thus contributing to the high
mortality observed in these countries. The bad-quality products and services from the black
market could have a direct negative effect on health, while indirect effects have included the
self-exploitative labor under bad and often dangerous working conditions with no health

insurance in the hidden economy.

Economic and lifestyle disadvantages turn out to be more harmful for men than women.
The effects of the relative prices of alcohol- and tobacco products, the consumption of spirits
and tobacco, the share of the hidden economy and the education level are significant
explanatory factors for men, but non-significant for women. The effects of health expenditure

and the geographical location of the country are similar for the two genders.

Our assessment of the factors behind disparities in the mortality rate revealed the long
lasting impact of economic and social institutions of the past. This suggests that reducing
high mortality rates in the post-socialist countries is not an easy, short term task for policy
makers. The structure of these economies have already gone through radical changes in the
past 25 years; to achieve changes in social behavior, in life-style, and the emergence of new

social norms, however, need more time and targeted policies.

A less hectic, more predictable economic and social environment, better pricing policies
for health damaging consumer goods, crowding out of the black market, and better education
about health — all these may contribute to the reduction in consumption of alcohol and
tobacco products as well as cutting back activities in the informal economy. The latter needs
further efforts in reforming the regulatory and tax systems. A faster catching up in incomes
would mean better working environment for the employees, higher technological level both
in manufacturing production and in a wide range of services, including medical services.
Increasing the share of expenditures in health services and improving education about
healthy lifestyle are further factors that could help the post-socialist countries to catching up

with the developed market economies in the health status of their population.
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Appendix: Definitions, sources and the names of the variables used

Adult male mortality, per 1000 [mortm] [Inmortm=In(mortm), natural logarithm]

Adult mortality is the probability of dying between the ages of 15 and 60--that is, the
probability of a 15-year-old dying before reaching age 60, if subject to current age-specific
mortality rates between those ages. World Bank code: SP.DYN.AMRT.MA

Adult female mortality, per 1000 [mortf] ] [Inmortf=In(mortf), natural logarithm]

Adult mortality rate is the probability of dying between the ages of 15 and 60--that is, the
probability of a 15-year-old dying before reaching age 60, if subject to current age-specific
mortality rates between those ages. World Bank code: SP.DYN.AMRT.FE

GDP per capita, PPP, dollar, [gdpcap]

GDP expressed in purchasing power parity (PPP) is adjusted to the relative domestic
purchasing power of the national currency as compared to the US dollar rather than using the
official exchange rate. Multipliers (PPPs) are estimated periodically, using the cost of the
standard basket of goods. (WHO/EURO uses World Bank World Development indicators,
indicator NY.GDP.PCAP.PP.CD as the common source. http://data.euro.who.int/hfadb/

Share of services in GDP, %, 1990 [servicego], 2010 [service10]

Services correspond to ISIC divisions 50-99 and they include value added in wholesale and
retail trade (including hotels and restaurants), transport, and government, financial,
professional, and personal services such as education, health care, and real estate services.
Also included are imputed bank service charges, import duties, and any statistical
discrepancies noted by national compilers as well as discrepancies arising from rescaling.
Value added is the net output of a sector after adding up all outputs and subtracting
intermediate inputs. It is calculated without making deductions for depreciation of fabricated
assets or depletion and degradation of natural resources. The industrial origin of value added
is determined by the International Standard Industrial Classification (ISIC), revision 3.
World Bank code: NV.SRV.TETC.ZS

Education 1 [edu29om, edu290of, edu2g9omf], %

Highest level attained secondary school, 25+, % of population aged 25 and over, males
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Highest level attained secondary school, 25+, % of population aged 25 and over, females
Highest level attained secondary school, 25+, % of population aged 25 and over, males and
females, www.barrolee.com

Education 2, [schoolygom, schoolygof, schoolygomf]

Average years of total schooling, 25+ , males

Average years of total schooling, 25+ , females

Average years of total schooling, 25+ , males and females

www.barrolee.com

Geographical position: latitude [lat]

www.mapsofworld.com/lat long/europe.html

Alcohol consumption per capita in the population aged 15 years or over, litres, in
2005 [alcos]

Recorded alcohol consumption per capita is defined as the recorded amount of alcohol
consumed per adult (15+ years) over a calendar year in a country, in litres of pure alcohol.
The indicator only takes into account consumption recorded from production, import,
export, and sales data often via taxation. Associated terms Pure alcohol: 100%
ethanol,European Health for all database (HFA-DB)
http://data.euro.who.int/hfadb/tables/tableA.php?w=1024&h=768

Spirit consumption per capita in the population aged 15 years or over, expressed
in pure alcohol, litres, in 2005-ben [spiritos] .

Spirits consumed measured in pure alcohol, litres per capita.European Health for all
database (HFA-DB))

http://data.euro.who.int/hfadb/tables/tableA.php?id=tbla 291555001395242145&ind=305

1

Health expenditure as a percentage of GDP in 2010 [hegdp10], European Health for
all database (HFA-DB)
http://data.euro.who.int/hfadb/tables/tableA.php?id=tbla 291555001395242145&ind=6711

The total collective price level of tobacco, alcohol and narcotics products relative to the price
level of all consumption goods, 2005, [relprice], WORLD BANK [2008a]: Global Purchasing
Power Parities and Real Expenditures — 2005, International Comparison Program, The
World Bank, Washington, D.C. http://siteresources.worldbank.org/ ICPINT/Resources/icp-
final.pdf.
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http://data.euro.who.int/hfadb/tables/tableA.php?id=tbla_291555001395242145&ind=3051
http://data.euro.who.int/hfadb/tables/tableA.php?id=tbla_291555001395242145&ind=6711

WORLD BANK [2008b]: Tables of Results. Global Purchasing Power Parities and Real
Expenditure. The World Bank, Washington, D.C.

Prevalence of smoking any tobacco products among adults aged =15 years, 2009
[males: tobacmo9, females: tobacofo9]

Smoking at the time of the survey of any form of tobacco, including cigarettes, cigars, pipes,
bides, etc. and excluding smokeless tobacco. These figures represent age-standardized
prevalence rates for smoking tobacco and should only be used to draw comparisons of
prevalence between countries, and between men and women within a country. World Health

Statistics 2013:109-120.

The share of the hidden economy in GDP, 1999-2007 average [hidden],Schneider, F.
(2012) pp. 61-64, http://ftp.iza.org/dp6423.pdf

The share of old (65+) population in % of total population,(old), World Bank Database.
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Table

Descriptive statistics of the variables used in the calculations

Variable d Obs Mean Std. Dev. Min Max

mortm 46 158.5 78.8 69 351
mortf 46 73.5 30.0 38 156
alcohol05 46 9.0 3.7 0.4 15.4
edu210fbl 40 41.4 16.0 11.3 71.4
edu210mbl 40 47.4 17.1 13.2 75.8
edu210mfbl 40 43.9 16.4 13.0 71.9
edu290fbl 40 25.8 12.2 3.1 56.5
edu290mbl 40 32.8 13.3 6.4 57.0
edu290mfbl 40 28.0 11.7 4.8 56.4
edu310fbl 40 15.1 7.1 1.0 314
edu310mbl 40 16.1 7.1 1.0 29.3
edu310mfbl 40 15.6 6.8 1.0 30.3
edu390fbl 40 6.9 3.3 2.4 17.0
edu390mbl 40 10.5 3.9 4.2 20.1
edu390mfbl 40 8.6 3.4 3.4 18.6
gdp10 46  23014.2 134935 2147.2 56976.4
hegdp10 46 8.4 2.1 4.3 12.1
hidden 44 29.1 12.8 8.5 65.8
lat 46 46.8 7.1 321 60.2
mortf 46 73.5 30.0 38.0 156.0
mortm 46 158.5 78.8 69.0 351.0
relaratn 46 1.1 0.2 0.7 1.5
schoolyf90 40 8.6 1.4 3.9 10.7
schoolym90 40 9.3 1.2 6.1 11.3
schoolymf90 40 8.9 1.3 5.0 10.8
servicegdp90 39 47.8 14.8 26.3 70.4
Spirit05 46 2.9 1.7 0.3 7.1
tobacf09 39 22.3 10.1 2.0 45.0
tobacmO09 39 40.5 9.4 25.0 63.0
old 46 14.3 41 3.0 21.0

OLS: Ordinary least squares method

INST: Two stage least squares method

R2: indicator of fit

RMSE: root mean square error

Robust: Huber-White estimates of standard errors

Ovtest: Ramsey regression specification-error test (RESET) for
omitted variables.

Linktest: Specification link test for single-equation models
Beta: Standardized beta coefficients. The beta coefficients are the
regression coefficients obtained by first standardizing all
variables to have a mean of 0 and a standard deviation of 1.

No.: Number of observations
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