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Abstract

We assess the short-term e�ects of the two recent economic crises, the Great Recession and the

collapse of the USSR, on the elderly mortality in Russia. According to our study, crises have led

to an increase in mortality with quantitatively similar elasticities of death with respect to GDP

fall for both events. Further analysis of the Great Recession suggests that income depreciation,

limited access to medical services, and an increase in alcohol consumption are responsible for the

rise in mortality. While increases at a higher rate compared to overall mortality, alcohol-related

mortality explains a relatively small part of total mortality rise.

1 Introduction

COVID-19 pandemic and measures to combat it are resulting in a worldwide economic crisis. Apart

from the direct negative health impact of the pandemic, how is the economic side of this crisis

a�ecting population health? A large body of previous literature suggests that, while crises usually

do not deteriorate health in developed countries, they often hit the developing world. In this long-

standing discussion, Russia plays an important role. To the best of our knowledge, the most cited
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example that negative GDP shock may result in a sizable increase in mortality, is the mortality crisis

in the 1990s resulted from the collapse of the USSR and a large-scale economic crisis that followed

it (see Cutler et al. 2002, Ruhm, 2015b and others).

However, the collapse of the Soviet Union was a unique natural experiment. The crisis resulted

in a twofold drop in GDP that is several times higher in scale than any other recent crisis and

�fty percent higher than the US GDP fall during the Great Depression. Together with the economic

depreciation, the crisis failed governing institutions that worked before in the socialistic environment,

including social security system, medical care system, etc (see Jensen and Richter 2003, Brainerd

and Cutler 2005).

Moreover, the literature suggests that this surge in mortality was driven to a large extent by the

increase in alcohol-related mortality of among working age-population that jumped at the beginning

of the 1990s, rather than by economic depreciation and limited access to medical services. The

collapse of the Soviet Union ended the Gorbachev anti-alcohol campaign and started uncontrolled

liberalization of the alcohol market. A resulted decrease in the price and increase in the availability

of alcohol boosted alcohol consumption and alcohol-related mortality that jumped at the beginning

of the 1990s. Moreover, the manifestation of postponed alcohol-related mortality after Gorbachev's

anti-alcohol campaign ampli�ed the e�ect of the liberalization of the alcohol market (see Brainerd

and Cutler 2005; Brainerd 2001; Bhattacharya, Gathmann, and Miller 2013, Triesman 2010 in

economic literature; and Leon, Chenet, Shkolnikov et al. 1997; Shkolnikov, McKee, and Leon 2001

in medical studies). The unique circumstances of this dramatic increase in mortality bound the

external validity of the �ndings of this natural experiment to the general analysis of the mortality

impact of economic shocks.

In our study, we re-examine this question with a focus on the elderly population using data on two

crises: the crisis after the collapse of the Soviet Union and the Great Recession of 2008-2010. First,

we show that excessive mortality and deterioration of health are consistently observed consistently

in both crises. Moreover, we �nd quantitatively similar elasticity of mortality with respect to a GDP

drop. According to our study, a 10% fall in GDP leads to a 3% increase in overall mortality. Focus

on the Great Recession and on elderly population allows us to conclude that deterioration of the
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quality of social security and medical services, disruptions in healthcare during the crisis years, and,

to a lesser extent, softening regulation of the alcohol market regulation are all responsible for the

excessive mortality among the elderly. Unlike among the working-age population, alcohol-related

mortality constitutes a small part of total deaths cases of among the elderly. Besides, the Great

Recession occurred well considerably after the Gorbachev anti-alcohol campaign (and so there was

no postponed mortality) and after Russia had implemented several strict regulations in the alcohol

market that makes it unlikely for the alcohol to be the main driven force of the spike in mortality

(see Pridemore et al. 2013, Shkolikov et al. 2013, Yakovlev 2018).

All the arguments discussed above, allow us to claim that our �ndings can be extrapolated on a

broader set of events or, in other words, are externally valid.

The paper proceeds as follows. In the next section, we discuss the literature. Section 3 describes

the institutional environment. Sections 4 and 5 present the data, empirical methodology and results.

Section 6 provides robustness checks. Section 7 concludes the paper.

2 Related literature

Simple cross-country correlation between the income level and mortality or life expectancy shows a

direct connection: the richer the country, the lower the mortality rate and the higher life expectancy

(see, for example, Pritchett and Summers 1996). However, the literature suggests that the causal

relationship does not necessarily follow this correlation. Indeed, there is no clear answer to the

question of how an economic downturn would a�ect mortality. Depending on a country's level of

development, severity of the crisis, and some other determining factors, a crisis can lead to a decrease,

increase, or have no statistically signi�cant e�ect on mortality.

In developed countries, as a rule, recessions either do not a�ect mortality or, on average, reduce

it. For instance, Ruhm (2000, 2003) showed pro-cyclical mortality in the United States. During the

recession, people gave up many unhealthy habits. As a result, mortality associated diseases caused

by unhealthy behaviors such as smoking or alcohol-related and obesity and cardiovascular diseases

decreased, reducing overall mortality. Later works showed either the absence of a correlation between

mortality and recessions in developed countries (see Ruhm 2015 and Banerjee, Du�o, Postel-Vinay,
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and Watts 2010), or found similar to Ruhm (2000, 2003) e�ect (see Miller, Page, Hu� Stevens,

and Filipski 2009 and Dehejia and Lleras-Muney 2004). In poorer countries, there are reasons to

believe that economic downturns may have a stronger negative impact (Sen 1981, Drèze and Sen

1989). Population health may be at risk due to lower income and government protection of the

population, and due to credit constraints and other market imperfections that hinder the ability to

mitigate economic shocks (see Sen 1981, Behrman and Deolalikar 1988 and Drèze and Sen 1989,

Cutler et al. 2002). As a result, crises result in food quality deterioration, especially among poor,

low attention to preventive medical services and lack of funds for medicines and medical services.

Furthermore, stress, possible job loss, disruptions and worse quality of medical healthcare due to

sta� shortages, and lower government spending on the healthcare system during particularly severe

economic downturns lead to an increase in mortality in times of recessions and crises. Most of

the evidence from low-income countries supports this idea (see Baird, Friedman, and Schady 2011,

Cutler et al. 2002, Paxson and Schady 2005). The only notable exception to this series of works is

Miller and Urdinola (2010), which shows the pro-cyclicality of infant mortality in Colombia.

Finally, the most sizable e�ect of economic shocks on mortality is documented for Russia during

the economic crisis following the collapse of the USSR (see Brainerd and Cutler 2005; Brainerd 2001;

Jensen and Richter 2004; Bhattacharya, Gathmann, and Miller 2013; Leon, Chenet, Shkolnikov et

al. 1997; Shkolnikov, McKee, and Leon 2001). The collapse of the USSR led to a more than 40%

surge in the mortality among the working-age population. A signi�cant part of this e�ect was due

to concurrent end of the Gorbachev anti-alcohol campaign and liberalization of the alcohol market.

Our paper continues this series of works.

We focus our analysis on the elderly for several reasons. First, the aged population su�ered

the most from the COVID-19 pandemic, and at the same time, is the most vulnerable to economic

downturns. The literature suggests that the elderly, infants and children su�er most during crises.

However, as Cutler et al. (2002) noted, public health and social security programs that usually

mitigate negative consequences of economic downturns tend to focus on infants and children rather

than on the elderly because, in particular, the latter interventions require signi�cantly more medical

and other resources. Second, alcohol-related deaths are less prevalent among elderly than among
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the working-age population in Russia. Therefore, we can extrapolate our results to a broader set of

crises that act under di�erent regulation environments and are caused by various �nancial, political,

and epidemiological reasons. Third, changes in the health of the elderly do not onset the crises we

study, as the retired population's participation in economic activities is marginal (see Cutler et al.

2002). In this regard, we have an additional argument supporting the causal interpretation of our

results.

According to our analysis, after the USSR collapse, mortality increased by 20 and 15 percent for

men and women, respectively. During the Great Recession, mortality rose by 3.5 and 2.9 percent.

Since the fall in GDP after the collapse of the USSR was �ve times greater than during the Great

Recession, the GDP elasticity of mortality is comparable in both cases: a 10% drop in GDP leads

to a 3% increase in mortality.

Similar to previous studies, we document a rise in alcohol-related mortality. Moreover, it in-

creases signi�cantly higher in magnitude than total mortality: alcohol-related mortality increases by

75 percent for both males and females after the collapse of the Soviet Union and by 7 and 5 percent

during the Great Recession. We also �nd an increase in mortality from cardiovascular diseases and

cancer. These two causes account for more than 80% deaths among the elderly. Mortality from

cardiovascular diseases that accounts for more than 60% of total death among the elderly rises with

the same rate as total mortality. Using micro-level data, we also �nd that several important health

status indicators deteriorate during the crisis years. Namely, we see an increase in the incidence of

chronic diseases, a decrease in self-reporting health status, and a decrease in BMI and body weight

among the elderly. We also show that the elderly reduce their medical spending, and that a num-

ber of medical facilities shrinks during crisis time. All these results suggest that limited access to

healthcare and stress are essential determinants of the increase in mortality during the crisis.

Thus, our study contributes to the discussion of the e�ect of economic downturns on health by

documenting that economic downturns consistently increased the mortality among the elderly in a

middle-income country, Russia.
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3 Institutional environment

3.1 Two Crises. Historical Overview.

In Russia's post-Soviet history, there were two episodes when Russia's GDP fell signi�cantly, the

economic crisis of the 1990s that followed the collapse of the Soviet Union and the Great Recession

of 2008-2010.

The economic crisis of the 1990s resulted in a more than a twofold drop in real GDP (see Figure

1). According to statistics from the Maddison project database, in 1990, the GDP per capita in

Russia was $ 18,300 (in 2011 dollars). In 1996, the GDP per capita in Russia fell to $ 8,500 and

began to grow only after the 2000s. The economic downturn during the Great Recession was smaller.

In 2009, the GDP per capita fell by 10% compared to 2008, though real incomes and employment

were hit harder (see Figure 2). According to Rosstat, the unemployment rate rose from 6.2 to 8.3,

the number of unemployed people grew by 75%, and the average real wage fell by 25%. Another

di�erence between the two crises is the speed of economic recovery after them. The fall in GDP and

rise in unemployment during the Great Recession of 2008-2010 were short-lived; GDP returned to its

pre-crisis level two years later, in 2010, while unemployment and real wages recovered in 2011. On

the contrary, the crisis caused by the collapse of the USSR lasted signi�cantly longer: the economy

began to grow ten years after the crisis.

3.2 Trends in Life Expectancy

Figure A1 in the Appendix shows the change in life expectancy in Russia over the last 40 years.

In the 1970s and early 1980s, life expectancy at birth in Russia was 68 years. Gorbachev's anti-

alcohol campaign started in 1985 and resulted in a jump in life expectancy by two years. In 1991,

the Collapse of the USSR and the simultaneous end of the Gorbachev anti-alcohol campaign led to

a surge in mortality and an unprecedented drop in life expectancy by �ve years. Life expectancy

dropped to 65 years and began to rise only after 2004. Recent studies show that increasing trend in

life expectancy that began in 2004 is due to the tightening of alcohol regulations (see Pridemore et

al. 2013, Shkolnikov et al. 2013, Yakovlev 2018), changes in health-related habits (see Kueng and

Yakovlev 2020), reforms in the Russian healthcare system, and general improvements in healthcare
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and medical technologies (see Shkolnikov et al. 2013). The Great Recession occurred concurrently

with the described decreasing trend in mortality and an increasing trend in life expectancy.

4 Data and variables de�nition.

We use data on age-speci�c mortality for Russian regions for the period 1989-2017. The data is pub-

licly available in the Russian database on fertility and mortality (RBDiS) (see http://www.demogr.nes.ru/index.php/ru/demogr_indicat/data).

As additional tools, we use regional socioeconomic indicators provided by the Federal State Statis-

tics Service (Rosstat) (see www.gks.ru), and individual-level survey, RLMS (Russian Longitudinal

Monitoring Survey, see https://www.hse.ru/en/rlms/). RLMS is the annual representative survey

of more than 10,000 individuals designed to monitor health and economic welfare of households and

individuals.

Rosstat and RLMS data are available from 1994; therefore, we restricted employing this data

only for the analysis of the Great Recession episode. In our baseline speci�cation, we look at males

and females aged 60 to 84. The statutory retirement age in Russian is 60 and 55 for men and women,

respectively. We choose a common threshold for both groups (age 60) for exposition purposes.

Together with overall mortality, we use cause-speci�c mortality from the following causes of

death, alcohol-related mortality, homicides, cardiovascular diseases, and cancer. The measures are

constructed using ICD-9 and ICD-10 classi�cations for the collapse of the USSR and the Great

Recession respectively. We use two de�nitions of alcohol-related mortality, broad and narrow. In

the narrow de�nition, we use 10 causes (according to ICD-10) that contain the word �alcohol� in

their names. In the broad de�nition, we use a classi�cation proposed by Rehm et al (2010) that

includes 38 causes directly associated with alcohol consumption. Table A1 in the Appendix shows

ICD-9 and ICD-10 codes for Rehm et al.'s list of causes. Cardiovascular diseases are the leading

cause of death among the elderly, accounting for 65 percent of deaths. The second major cause

is cancer causing 16.3 percent of total deaths. Alcohol-related mortality accounts for 6.2 and 1.5

percent of deaths for broad and narrow de�nitions respectively.

The summary statistics of variables are shown in Table A2 in Appendix.
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5 Empirical Methodology and Results

We start our analysis by documenting the rise in mortality over the time trend during the crisis

years. Time trend stays for the common in the world trend in decreasing age-speci�c mortality due

to new technological progress, improvement in health care, etc. For the Great Recession, we compare

mortality rates during the crisis years (2008 to 2010) with mortality within a narrow time interval

before and after the crisis (2006 to 2007 and 2011 to 2012). For the collapse of the Soviet Union, we

compare mortality within a narrow 5-year time interval before the crisis (1988-1992) with mortality

during the �rst years of crisis (1993-1996). Even though the crisis followed the collapse of the USSR

lasted longer, the GDP had fallen until 2000, we concentrate on initial years of crisis because in this

case we can argue in this case that crisis rather than other factors (that can also change over the

longer time horizon) a�ect mortality. The detailed regression speci�cation is as follows:

Yrt = α+ βCrisist + Tt + Fr + Fr ∗ Tt + εrt (1)

where Yrt stays for mortality rate among the elderly in a region r in a year t; a dummy variable

Crisis equals 1 for crises years - years 1993 to 1996 and years 2008 to 2010 for the collapse of the

USSR and the Great Recession, respectively; T , Fr, and Fr ∗T are time trend, regional �xed e�ects,

and regional time trends respectively. Time trends control for changes in mortality associated with

other factors, such as technological development. For example, the Great Recession occurred against

the backdrop of a general decrease in mortality associated with tightening regulations of the alcohol

market, which began in 2005, the development and adaptation of medical technologies, change in

health-related habits and economic growth that preceded the crisis. Error terms are clustered at the

regional level.

Figures 3 and 4 demonstrate what we aimed to quantify in these regressions. They show an

increase in mortality over the trends in years followed the collapse of the USSR and during the

Great Recession, respectively. According to Figure 3, in the �rst four years following the USSR

collapse, the mortality among the elderly increased by 20%. In 1994, mortality reached the peak

and exceeded the pre-crisis level by 27% for men and 19% for women. Figure 4 shows changes in
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mortality rates in the Great Recession. The Great Recession occurred concurrently with an overall

increase in life expectancy and a drop in mortality. Figure 4 shows that during the Great Recession

of 2008-2010, mortality exceeded predicted trend values by 3%. Accordingly, tables 1 to 4 present a

quantitative assessment of the results shown in the graphs. Table 1 shows overall mortality impact

of the collapse of the USSR among the elderly. The crisis led to an increase in mortality by an

average of 20% for men and 15% for women in the �rst four years of the crisis. Table 2 demonstrates

estimates for mortality growth during the years of the Great Recession (2008-2010). The mortality

rate in the Great Recession increased by an average of 3.5% for men and 2.9% for women.

Tables 3 and 4 quantify the e�ect of the crises on cause-speci�c mortality rates, such as alcohol-

related mortality, homicides, mortality from cardiovascular diseases, and cancer. Both crises resulted

in an increase in mortality for all of these causes, with a disproportionally higher rise in alcohol-

related mortality. Thus alcohol-related mortality (in narrow de�nition) rose by 75% after the collapse

of the USSR, and by 7% during the Great Recession.1 The increase in mortality from cardiovascular

diseases was the same as the increase in overall mortality. The result is consistent with the existing

literature, as the rise in cardiovascular mortality during economic downturns is documented in other

developing countries (see, for example, Cutler et al. 2002).

Regression (1) employs only temporal variation. For further analysis and to verify the robustness

of the results, we use regional di�erences in the crisis scale. In the regions most a�ected by the crisis,

mortality is predicted to increase to a greater extent. For this analysis, we employ the following

regression speci�cation:

Yrt = α+ γZrt + Tt + Fr + Fr ∗ Tt + εrt (2)

where Zrt stands for regional economic characteristics including log unemployment level, log

gross regional product per capita (log GRP) in a region r in a year t, T stands for time trend, and

Fr and FrTt stand for regional �xed e�ects and regional-speci�c time trends respectively. Error terms

are clustered at the regional level. The coe�cient of interest γ shows relative growth in mortality

in regions most a�ected from an economic downturn. The regression (2) is estimated only for the

1The rise in alcohol-related mortality measured according to the broad de�nition is smaller in magnitude. It
constitutes 35% and 1% for the collapse of the USSR and the Great Recession, respectively.
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Great Recession period because data on regional characteristics are unavailable before 1994. The

time span for this regression is the same as in (1), from 2006 to 2012.

Table 5 shows the results of the regressions (2). It shows that a 10% increase in the unemployment

rate during the crisis resulted in a 0.4% increase in mortality, and a 10% decrease in gross regional

product led to a 1% increase in mortality rate. Table 6 shows the results for cause-speci�c mortality.

For both sexes, an increase in the unemployment rate and a drop in GRP result in an increase in

mortality from cardiovascular diseases and alcohol-related mortality. For females, they also result

in a statistically signi�cant rise in homicides and mortality from cancer.

We further provide robustness checks and tests of suggestive mechanisms of how the crisis may

a�ect health. While mortality usually serves as a primary objective measure of population health,

it has two drawbacks. It may react to changes in the economic environment with a time lag, and

it does not account for di�erences in health status and quality of life for those who survive a crisis.

Thus for robustness checks, we utilize the RLMS survey and look at how several essential health

indicators changed during the Great Recession. Namely, we check how the risk of having major

chronic diseases, the subjective health evaluation, the BMI (body mass index), and personal weight

change over the crisis. Table 7 shows the results of the individual-level regression equivalent to the

speci�cation (1). It shows that the Great Recession resulted in a deterioration in all the health

outcomes discussed above, with the most notable changes in the probability of having a chronic

disease. A share of people that reported having chronic diseases increased by 5 pp.

The literature suggests several possible mechanisms how the crisis may a�ect the mortality among

the elderly (see Cutler et al. 2002, Brainerd and Cutler 2005 for discussion). First, a crisis may lead

to income reduction. With credit constraints, income fall may reduce medical spending and food

consumption. The second mechanism is a decrease in public spending, including social security and

healthcare spending along with shrinkage of the healthcare providers' sector. These two channels

particularly a�ect the elderly because they su�er the most from the limited access to healthcare

services and from poor nutrition. The third channel is an increase in alcohol consumption. Stress

and uncertainty may increase hazardous alcohol drinking. Moreover, a populist government in order

to reduce political tensions that emerge during the crisis time might attempt to soften regulations of
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the alcohol market and thus facilitate alcohol consumption and alcohol-related mortality further (see

Triesman, 2010). Previous literature suggests that these factors played an essential role during the

post-USSR crisis (see Brainerd and Cutler 2005, Bhattacharya et al., 2012). Finally, other possible

mechanisms include reduced assistance of family members (as family members that previously helped

the elderly have to spend more time at work during the crisis ) and work stress among the elderly

(because elderly people themselves have to work to help their families during hard times).

Tables 8 and 9 provide suggestive evidence for these mechanisms during the Great Recession.

Table 8 shows the results of regional-level regressions for several important factors that are potentially

responsible for changes in mortality. Panel A of Table 8 shows that the number of hospital beds

per capita and the number of doctors per capita reduce during the Great Recession. It also shows

that the average real pension decreased, and the real price of vodka drops (over the trend) during

the recession years. Columns 1 to 4 and 6 to 9 of Panel B show that after controlling for regional

time trends, all of these factors are negatively correlated with mortality, although coe�cients are

statistically insigni�cant. Columns 5 and 10 of Panel B show the results of regressions where we

include all factors together, and control for time trends, changes in GRP and unemployment rates.

Again, columns 5 and 10 show that all factors negatively correlate with mortality. Table 9 utilizes

data from the individual survey (RLMS) and shows that the elderly spent less on healthcare services

during the crisis years; and, at the same time, consumed more alcohol. The detailed study of the

channels through which a recession a�ects mortality as well as other health impacts of the crisis is

a task for future research.

5.1 Elasticity with respect to GDP drop

To compare the relative e�ect of income fall on mortality, we calculated rough speculative estimates

of the elasticity of mortality with respect to the maximum drop in national GDP. The maximum

decline in GDP was 50% after the collapse of the USSR, and it was 10% during the Great Recession.

Mortality after the USSR collapse increased by 20% for men and 15% for women. Therefore, the

elasticity of mortality with respect to GDP for the USSR collapse was 0.4 for men and 0.3 for women.

Mortality during the Great Recession increased by 3.5% for men and 2.9% for women. Thus GDP
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elasticity of mortality was 0.35 for men and 0.29 for women. These rough calculations show that

the growth rate of overall mortality is comparable during these two crises, given their magnitude.

The only elasticity estimates that di�er for these two crises are those for alcohol-related mortality

and violent deaths. For the Great Recession, they are smaller.

6 Robustness checks

Tables A3-A8 in the Appendix show the results of several robustness checks.

Table A3 shows the results using an alternative de�nition of the timing of the crisis that followed

the collapse of the USSR. According to the second de�nition, the crisis started in 1992 rather than

in 1993. In this speci�cation, the e�ect of the crisis is smaller in magnitude. Figure 1 supports such

results, demonstrating the growth in mortality starting in 1993 (not in 1992). Table A4 shows the

results using an alternative de�nition of the Great Recession. While the Great Recession started

globally in 2008, Figure2 suggests that it mostly hit Russia in 2009 and 2010. Thus in the alternative

de�nition, we use only these two years (2009 and 2010) for the Great Recession. Table A4 shows

similar to the main speci�cation results.

Tables A5 and A6 show the results of regressions for the younger age cohort of the elderly (age

60-69). In the main speci�cation, we use crude death rates for the population aged 60-84. This

approach may weight older age cohorts more because they have more death counts counts and the

higher burden of chronic conditions. . Thus, alternative estimates for another age range, 60 to

69, are presented in the robustness check section. Both age speci�cations give qualitatively similar

results.

Table A7 presents the results of regressions using model (1) with di�erent time windows for pre-

and post-crisis periods in the analysis of the Great Recession. We compare mortality rates during

the Great Recession (2008-2010) with pre- and post-crisis years with a time window that varies from

1 year before and after (2007 and 2012) to 6 years (from 2002 to 2007 and from 2011 to 2016).

Table A7 shows a statistically signi�cant increase in mortality during the Great Recession for all

speci�cations, and that e�ect becomes higher in magnitude with an increase in the time horizon

for control years. Unfortunately, we could not perform the same robustness check for the USSR
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Collapse because regional-level data on mortality is unavailable before 1989.

Table A8 shows results of Di�erence-in-Di�erence regression results comparing growth in mortal-

ity among the elderly relative to that among working-age population (ages 20-44) during the Great

Recession.2 This identi�cation strategy is used in Cutler et al. 2002 for Mexico. Table A8 shows that

the mortality among the elderly increases by 4.6% and 3.1% compared to that for young cohorts (for

men and women respectively). The use of the young population (age 20-44) as a control group would

be problematic for the analysis of the USSR collapse because the literature documents an increase in

alcohol-related mortality for this cohort during this episode. However, as we argued before because

of tightening alcohol market regulation and absence of postponed mortality, the Great Recession

provides a better setting for the DID analysis. Indeed, Table A8 also shows that the mortality of the

young cohort does not increase during the Great Recession (it decreases by 1% for men and stays

the same for women).

7 Conclusion

In our paper, we assess the short-term e�ect of the two largest crises in Russia (the crisis after the

collapse of the USSR and the Great Recession of 2008-2010) on the mortality among the elderly.

According to our analysis, both crises have led to an increase in mortality. After the collapse of

the USSR, mortality increased by 20 and 15 percent for men and women, respectively. During the

Great Recession, mortality rose by 3.5 percent for men and 2.9 percent for women. Since the fall

in GDP after the USSR collapse was �ve times greater than during the Great Recession, the GDP

elasticity of mortality by is comparable in both cases. According to our study, a 10% drop in GDP

leads to a 3% increase in mortality among the elderly. In further analysis of the Great Recession

we �nd evidence that economic depreciation, deterioration of social security and medical services

during the crisis years, and, to smaller extent, softening regulation of alcohol market are responsible

for the excessive mortality among the elderly.

2The regression speci�cation is as follows:
Yrta = α + γAge(60 − 84)aCrisist + δAge(60 − 84)a + βCrisist + Tt + Fr + Fr ∗ Tt + εrt, where Age(60 − 84)a

equals 1 for age group 60-84 and 0 otherwise. Other variables are the same as in model (1) for the Great Recession.
The model uses data on two age groups, age 60-84 and age 20-44. Errors are clustered at regional level.
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Tables and Figures

Figure 1: Russian GDP, by PPP, in US 2011 dollars

Source: Maddison project database, 2018

Figure 2: Number of people not in labor force during the Great Recession of 2008-2010

Source: Rosstat.

17



Figure 3: Mortality after the Collapse of Soviet Union

Notes: Figure shows mortality rates for females at age 60-84 for males (left �gure) and females (right
�gure) Dashed line shows liner prediction using control years (1988-1992).

Figure 4: Mortality in the Great Recession

Notes: Figure shows mortality for females at age 60-84 for males (left �gure) and females (right
�gure) Dashed line shows liner prediction using control years (2006-2007 and 2011-2012).
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Table 1: Mortality after the Collapse of the USSR
(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Collapse of USSR 0.206*** 0.202*** 0.202*** 0.148*** 0.144*** 0.143***
(0.0075) (0.0076) (0.0079) (0.00606) (0.00568) (0.006)

Time trend 0.0001 0.0015 -0.0008 0.0009
(0.0018) (0.0014) (0.0019) (0.0015)

Constant -3.106 -5.947** 35.17*** -1.685 -5.154* 42.38***
(3.603) (2.847) (3.021) (3.801) (3.087) (2.276)

Observations 623 623 623 623 623 623
R-squared 0.475 0.891 0.924 0.34 0.892 0.923
Trend YES YES YES YES
Region FE YES YES YES YES
Regional Time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. Mortality is calculated for age 60-84.
*** p<0.01, ** p<0.05, * p<0.1.

Table 2: Mortality during the Great Recession
(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Great Recession 0.0347*** 0.0347*** 0.0347*** 0.0289*** 0.0289*** 0.0289***
(0.00216) (0.00233) (0.00255) (0.00317) (0.00342) (0.00374)

Time trend -0.029*** -0.029*** -0.033*** -0.033***
(0.00106) (0.00115) (0.00152) (0.00164)

Constant 69.47*** 68.98*** 104.8*** 76.51*** 76.20*** 108.9***
(2.142) (2.309) (0.0011) (3.054) (3.293) (0.0016)

Observations 560 560 560 560 560 560
R-squared 0.169 0.963 0.979 0.291 0.907 0.954
Trend YES YES YES YES
Region FE YES YES YES YES
Regional Time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. Mortality is calculated for age 60-84.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 3: Cause-speci�c mortality, collapse of Soviet Union
(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Alcohol-related Mortality, 0.754*** 0.729*** 0.732*** 0.780*** 0.746*** 0.745***
, narrow de�nition (0.0588) (0.0636) (0.0672) (0.0724) (0.08) (0.0863)

Alcohol-related Mortality, 0.399*** 0.399*** 0.402*** 0.315*** 0.316*** 0.323***
, broad de�nition (0.0224) (0.0270) (0.0278) (0.0270) (0.0300) (0.0316)

Homicides 0.444*** 0.482*** 0.494*** 0.375*** 0.370*** 0.372***
(0.0555) (0.0626) (0.0687) (0.0561) (0.0565) (0.0617)

Cardiovascular diseases 0.240*** 0.233*** 0.232*** 0.174*** 0.167*** 0.166***
(0.0118) (0.0103) (0.011) (0.0096) (0.0086) (0.0093)

Cancer 0.0247*** 0.0250*** 0.0259*** 0.0150** 0.0150** 0.0148*
(0.0073) (0.0076) (0.00879) (0.0071) (0.00705 (0.0076)

Trend YES YES YES YES
Region FE YES YES YES YES
Regional time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. Mortality is calculated for age 60-84
*** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Cause-speci�c mortality, the Great Recession
(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Alcohol-related Mortality, 0.0946*** 0.0695*** 0.0695*** 0.0452* 0.0563** 0.0511*
narrow de�nition (0.03) (0.0227) (0.0248) (0.0243) (0.0267) (0.0289)

Alcohol-related Mortality, 0.0181* 0.0181* 0.0181 -0.00951 -0.00951 -0.00951
broad de�nition (0.00988) (0.0107) (0.0117) (0.0126) (0.0136) (0.0148)

Homicides 0.0513* 0.0523 0.0527 -0.00116 0.0181 0.016
(0.0297) (0.032) (0.035) (0.0399) (0.0387) (0.0428)

Cardiovascular diseases 0.0420*** 0.0420*** 0.0420*** 0.0352*** 0.0352*** 0.0352***
(0.00444 (0.0048) (0.00525) (0.00459) (0.00495) (0.00542)

Cancer 0.0154*** 0.0154*** 0.0154*** 0.0129** 0.0129* 0.0129*
(0.00456) (0.00492) (0.00539) (0.00607) (0.00655) (0.00717)

Trend YES YES YES YES
Region FE YES YES YES YES
Regional Time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. Mortality is calculated for age 60-84.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Mortality during the Great Recession. Regional variation.
(1) (2) (3) (4) (5) (6)

Log mortality, men

Log unemployed 0.0229*** 0.0471***
(0.007) (0.007)

Log unemploy- 0.0199*** 0.0443***
ment rate (0.0068) (0.0064)
Log GRP per -0.058*** -0.101***
capita (0.0171) (0.016)
Constant 69.16*** 104.7*** 69.46*** 104.0*** 64.14*** 104.5***

(1.916) (0.0246) (1.921) (0.125) (2.557) (0.061)
Observations 546 546 546 546 546 546
R-squared 0.96 0.973 0.96 0.973 0.96 0.971
Time Trend YES YES YES
Region FE YES YES YES YES YES YES
Regional Time Trends YES YES YES

(7) (8) (9) (10) (11) (12)
Log mortality, women

Log unemployed 0.0211** 0.0398***
(0.0095) (0.0072)

Log unemploym. 0.0143* 0.0377***
Rate (0.0084) (0.0066)
Log GRP per -0.043* -0.114**
capita (0.026) (0.0442)
Constant 78.51*** 108.8*** 78.83*** 108.2*** 74.84*** 108.5***

(2.413) (0.0255) (2.409) (0.13) (3.502) (0.169)
Observations 546 546 546 546 546 546
R-squared 0.93 0.956 0.93 0.956 0.93 0.956
Time Trend YES YES YES
Region FE YES YES YES YES YES YES
Regional Time Trends YES YES YES

Notes. Robust errors clustered by regions are in parentheses. Mortality is calculated for age 60-84.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Cause-speci�c mortality during the Great Recession. Regional variation.
(1) (2) (3) (4) (5) (6) (7) (8)

Log Mortality, men Log Mortality, women

alcohol- cardio- homi- cancer alcohol- cardio- homi- cancer

related vascular cides related vascular cides

Log unemployed 0.178*** 0.047*** 0.136 0.0208 0.106* 0.043*** 0.219* 0.039**

(0.0612) (0.0122) (0.0961) (0.013) (0.0615) (0.0133) (0.116) (0.0163)

Log unemploy- 0.175*** 0.045*** 0.105 0.0132 0.107* 0.040*** 0.239** 0.035**

ment rate (0.0594 (0.011) (0.0934 (0.0118) (0.0592) (0.013) (0.117) (0.0148)

Log GRP per -0.571*** -0.095*** 0.13 -0.0323 -0.766*** -0.096* -0.72** -0.13***

capita (0.172 (0.029) (0.284) (0.0504) (0.229) (0.0541) (0.278) (0.0371)

Observations 539 539 540 539 537 537 528 537

R-squared 0.933 0.933 0.933 0.93 0.922 0.922 0.924 0.922

Note: Robust standard errors clustered by regions in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

All regressions unclude regional �xed e�ects and regional time trends.
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Table 7: Selected health indicators of elderly people during the Great Recession
(1) (2) (3) (4) (5) (6)
Share with chronic diseases Subjective health status

(1=very good, 5=very bad)

Great Recession 0.0515*** 0.0516*** 0.0509*** 0.0282** 0.0268* 0.0273*
(0.00757) (0.0075) (0.0074) (0.0135) (0.0134) (0.0136)

Time Trend -0.0089*** -0.0092*** -0.0185*** -0.0182***
(0.003) (0.003) (0.0042) (0.0037)

Constant 18.63*** 19.16*** 32.45*** 40.44*** 39.73*** 12.04***
(6.104) (6.074) (0.161) (8.454) (7.601) (0.423)

Observations 22,299 22,299 22,299 20,800 20,800 20,800
R-squared 0.02 0.052 0.061 0.017 0.074 0.08
Time trend YES YES YES YES
Region FE YES YES YES YES
Regional time trends YES YES

(7) (8) (9) (10) (11) (12)
Log body weight BMI (body mass index)

Great Recession -0.0065** -0.0062** -0.0064** -0.315*** -0.314*** -0.313***
(0.0025) (0.0024) (0.0024) (0.074) (0.073) (0.073)

Time Trend 0.00567*** 0.00548*** 0.0820*** 0.0756***
(0.00082) (0.0008) (0.0211) (0.0215)

Constant -7.100*** -6.710*** -10.84*** -136.3*** -123.9*** -150.7***
(1.664) (1.621) (0.052) (42.36) (43.19) (1.49)

Observations 21,065 21,065 21,065 20,663 20,663 20,663
R-squared 0.005 0.027 0.031 0.002 0.013 0.015
Time trend YES YES YES YES
Region FE YES YES YES YES
Regional time trends YES YES

Note: Robust standard errors clustered by regions in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
BMI is calculated using formula bmi = (weight in kg)/(height in metrs)2. The model uses
RLMS survey for years 2006-2012.
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Table 9: Cause-Speci�c Mortality During the Great Recession. Regional Variation.
(1) (2) (3) (4) (5) (6)
paid for private paid for monthly alcohol intake

medical insurance? hospitalization? (in grams of spirits)

Great Recession -0.0107*** -0.0098*** -0.0074*** -0.0074** 17.17*** 17.29***
(0.0028) (0.0027) (0.0026) (0.0027) (5.607) (5.609)

Time Trend 0.0003 0.00116 1.579
(0.0009) (0.00069) (1.274)

Constant -0.508 -10.45*** -2.294 -4.223*** -3,092 -7,78***
(1.822) (0.01) (1.388) (0.0122) (2,561) (71.17)

Observations 12,853 12,853 12,842 12,842 23,050 23,050
R-squared 0.001 0.03 0 0.011 0 0.01
Time trend YES YES YES
Region FE YES YES YES
Regional time trends YES YES YES

Note: Robust standard errors clustered at regional level are in parentheses;
*** p<0.01, ** p<0.05, * p<0.1
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APPENDIX

Figure A1. Life expectancy in Russia
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Table A1. List of ICD (International Classi�cation of Diseases) codes for cause-speci�c mortality

ICD-9 ICD-10

(Collapse of the USSR) (Great Recession)

Cardiovascular diseases 410-453 All I codes except I42.6

Cancer 140-208 All C codes

Homicides 960-978 X85-V09

Alcohol-related mortality: 290-303, 305-316, E00-E07, E15-E16,

broad de�nition 330-337, 341-344, E20-E35, F10.0-F10.9,

346-380, 384-389, G10-G12, G23-G25, G31,

535, 570-571.4, G36, G37, G43-G45, G47,

571.8-573, G50-G72, G81-G98, I42.6,

575.2-577, K29, K70, K85-K86,

749-751, 780-796, R00-R53, R55-R94,

798, 799, 850-869, R96-R99, T36-T65, X45,

950-959, 980-989 X60-X84, Y10-Y34

Alcohol-related mortality: 291, 303, 860 F10.0-F10.9, K70, X45,

narrow de�nition G31.2, I42.6, K86.0
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Table A2 Summary statistics

Panel A. The collapse of the USSR (1985-1996)

Cause N Mean St.Dev Min Max

Male mortality, 60-84 (per 1 mln)

Total 623 61778.43 9537.264 38144.84 102721.4

Alcohol, narrow 623 566.56 576.20 0 4072.7

Alcohol, broad 623 2975 1,634 890.2545 12486.59

Cardio diseases 623 34989 6485.46 21138.24 61896.46

Homicide 623 314.72 284.99 0 3395.23

Cancer 623 12730.47 1954.15 5575.592 19930.48

Female mortality, 60-84 (per 1 mln)

Total 623 39279.85 4999.30 24804.37 60276.06

Alcohol, narrow 621 164.31 271.80 0 3436.76

Alcohol, broad 623 1038 607 328.28 6873.41

Cardio diseases 623 27294.65 4173.4 14129.95 42583.87

Homicide 622 122.83 91.36 0 872.25

Cancer 623 5471.05 1169.47 2423.69 16703.55

Notes: The sample includes 73 regions in 1989, 78 regions in 1990-1994, 79 regions in 1995-1996 and

Russia as the whole country in 1985-1988. The sample covers period between 1985-1996
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Panel B. The Great Recession (2006-2012).

N Mean St.Dev Min Max

Unemp Rate 560 8.524107 7.107657 .8 67.7

# Unemp. 560 63112.5 47548.41 1000 311000

Real income 556 532.1076 213.74 176.997 1524.323

Male mortality, 60-84 (on 1 mln)

Total 560 66541.24 8897.113 31048.12 86741.02

Alcohol, narrow 558 1240.612 824.9555 0 7325.966

Alcohol, broad 560 5005.465 1963.964 1061.455 16814.35

Cardio diseases 560 41041.45 6814.75 19680.64 60030.76

Homicide 560 225.9934 206.7706 0 1959.368

Cancer 560 11903.53 1674.532 4333.421 15735.84

Female mortality, 60-84 (on 1 mln)

Total 560 39302.16 4675.474 21053.61 53045.2

Alcohol, narrow 552 318.1283 310.7229 0 2969.154

Alcohol, broad 560 1553.053 725.6706 418.4203 6142.42

Cardio diseases 560 27847.66 4479.922 13930.94 41621.34

Homicide 558 82.51411 69.33043 0 677.939

Cancer 560 5346.939 825.4422 2083.112 10679.32
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Table A3. Overall Mortality with alternative de�nition of the USSR collapse (1992-1996)

(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Collapse of the USSR 0.0964*** 0.0889*** 0.0872*** 0.0565*** 0.0490*** 0.0481***

(0.00875) (0.00621) (0.00641) (0.00736) (0.00480) (0.00506)

Time Trend 0.0216*** 0.0244*** 0.0170*** 0.0198***

(0.00266) (0.00146) (0.00244) (0.00136)

Observations 623 623 623 623 623 623

R-squared 0.386 0.805 0.839 0.266 0.823 0.855

Trend YES YES YES YES

Region FE YES YES YES YES

Regional Time Trend YES YES

Notes. Robust errors clustered by regions in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table A4. Overall Mortality with alternative de�nition of the Great Recession (2009-2010)

(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Great Recession 0.0353*** 0.0353*** 0.0353*** 0.0279*** 0.0279*** 0.0279***

(0.00296) (0.00319) (0.00350) (0.00417) (0.00450) (0.00492)

Time trend -0.0303*** -0.0303*** -0.0338*** -0.0338***

(0.00107) (0.00115) (0.00147) (0.00159)

Observations 560 560 560 560 560 560

R-squared 0.167 0.961 0.977 0.288 0.904 0.950

Trend YES YES YES YES

Region FE YES YES YES YES

Regional Time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. ***p<0.01; **p<0.05; *p<0.1

31



Table A5. Overall Mortality with alternative de�nition of age (60-69) after the collapse of the

USSR

(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Collapse of the USSR 0.236*** 0.235*** 0.235*** 0.182*** 0.182*** 0.181***

(0.00789) (0.00901) (0.00945) (0.00748) (0.00842) (0.00907)

Time Trend 0.0172*** 0.0180*** 0.0142*** 0.0145***

(0.00168) (0.00146) (0.00178) (0.00168)

Observations 623 623 623 623 623 623

R-squared 0.546 0.918 0.935 0.314 0.939 0.950

Trend YES YES YES YES

Region FE YES YES YES YES

Regional Time Trends YES YES

Notes. Robust errors clustered by regions in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table A6. Overall Mortality with alternative de�nition of age (60-69) during the Great Recession

(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

Great Recession 0.0249*** 0.0249*** 0.0249*** 0.0167*** 0.0167*** 0.0167***

(0.00274) (0.00296) (0.00324) (0.00365) (0.00394) (0.00431)

Time trend -0.0475*** -0.0475*** -0.0603*** -0.0603***

(0.00107) (0.00115) (0.00150) (0.00162)

Observations 560 560 560 560 560 560

R-squared 0.215 0.974 0.982 0.320 0.945 0.960

Trend YES YES YES YES

Region FE YES YES YES YES

Regional Time trends YES YES

Notes. Robust errors clustered by regions are in parentheses. ***p<0.01; **p<0.05; *p<0.1
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Table A7. The Great Recession. Alternative choices of the analyzed time period

(1) (2) (3) (4) (5) (6)

Time span 2007-2011 2006-2012 2005-2013 2004-2014 2003-2015 2002-2016

Log Mortality, Men

Great Recession 0.0323*** 0.0337*** 0.0343*** 0.0408*** 0.0447*** 0.0498***

(0.00302) (0.00254) (0.00260) (0.00284) (0.00298) (0.00301)

Log Mortality, Women

Great Recession 0.0282*** 0.0281*** 0.0343*** 0.0453*** 0.0509*** 0.0570***

(0.00414) (0.00336) (0.00312) (0.00321) (0.00328) (0.00328)

Observations 395 553 711 869 948 1,026

Region FE YES YES YES YES YES YES

Region-Trend FE YES YES YES YES YES YES

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table A8. Mortality of elderly relatively to working-age population during the Great Recession

(DID regression)

(1) (2) (3) (4) (5) (6)

Log Mortality, men Log Mortality, women

I(age 60-84)*Great Recession 0.046*** 0.046*** 0.046*** 0.031*** 0.031*** 0.031***

(0.00452) (0.00469) (0.00488) (0.00727) (0.00754) (0.00784)

Great Recession -0.0110** -0.0110** -0.0110** -0.00199 -0.00199 -0.00199

(0.00459) (0.00476) (0.00495) (0.00681) (0.00706) (0.00734)

I(age 60-84) 2.293*** 2.293*** 2.293*** 2.987*** 2.987*** 2.987***

(0.0219) (0.0227) (0.0236) (0.0333) (0.0346) (0.0360)

Time trend -0.041*** -0.041*** -0.033*** -0.033***

(0.00139) (0.00144) (0.00152) (0.00158)

Constant 91.19*** 90.70*** 95.94*** 74.76*** 74.37*** 86.39***

(2.798) (2.895) (0.0121) (3.063) (3.175) (0.0186)

Observations 1,120 1,120 1,120 1,120 1,120 1,120

R-squared 0.964 0.992 0.992 0.970 0.990 0.990

Time Trend YES YES YES YES

Region FE YES YES YES YES

Regional Time trends YES YES

Notes. Robust errors clustered by regions are in brackets. ***p<0.01; **p<0.05; *p<0.1. Mortality

is calculated for two age groups: 20-44 and 60-84. The regression speci�cation is as follows:

Yrta = α+ γAge(60− 84)aCrisist + δAge(60− 84)a + βCrisist + Tt + Fr + Fr ∗ Tt + εrt,

where Age(60− 84)a equals 1 for age group 60-84 and 0 otherwise. Other variables are the same as

in model (1).
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