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Introduction
ussia’s transition to a market economy in the early 1990s had

R profound implications for the health of its population. Life
expectancy, lagging increasingly far behind the West since the
1960s, fell even further. The major contributors were deaths
from cardiovascular disease, injuries and violence and the acute
effects of alcohol among working age men, all linked to hazardous
drinking.1
Research in Russia and its neighbours has contributed to an
understanding of the factors underlying these changes. One was
a rapid increase in the supply of cheap and highly concentrated
alcohol2 especially products sold as aftershaves, solvents and
medicines that, although officially not sold as beverages, were
widely consumed.3 However, hazardous drinking was a coping
response to social disruption, with individual studies demonstrating the negative health consequences of unemployment (and
fear of unemployment4), while ecological analyses identify the
role of mass privatization5 and resulting rapid labour turnover.6
Some Russians profited greatly from the transition. They include
not only the oligarchs but also an emergent urban middle class,
especially those employed in services and finance. But others fared
much less well7 as the Soviet-era safety nets were torn leaving many
to fall through the gaps.8
Although the main drivers of rising inequalities were the radical
economic policies pursued during transition, most existing
research on mortality has focused on the role of education as a
basis of inequality.9,10 These studies reveal large differences in
mortality even in the late 1970s, with the gaps especially wide for
injuries and violence and causes directly related to alcohol, such as
alcoholic poisoning. These gaps widened during the mid-1990s
and beyond,11,12 and while life expectancy at age 30 fell among
the least educated, it increased among those with university
education.13
Education is, however, only one factor and will interact with
changing labour market conditions, employment status, including
markers of unstable employment (such as being paid in kind and

being laid off temporarily without pay),4 and perceived social
status.14 In Russia, both low education and unemployment are
strongly associated with consumption of non-beverage alcohols15
while low education, as well as not being in a relationship, are
strongly associated with death from causes associated with
hazardous drinking.16 This is consistent with research from
Poland and Hungary showing unmarried men faring much
worse during the 1980s.17,18
The role of occupational class is relatively neglected in the
research on inequalities in Russia, unlike in some western
countries. Although state socialism was purportedly building a
classless society, marked class and status divisions existed prior
to the political transition.9,19,20 While class and status are
notions commonly applied in sociological studies of inequalities
and labour market stratification, they are often combined into a
unidimensional construct of socio-economic status in public
health studies. As invoked by sociologists, class is the relationship
of an individual to the system of economic production. Status, on
the other hand, is a person’s social standing, reflecting the prestige
or honour conferred on them. Both class and status are hierarchical and are interrelated, as a person’s class can influence their
status. Occupational class and status have differing effects that
are distinct from income and education in political attitudes and
cultural consumption (of music, arts and theatre, for example),21–
23
and a recent Swedish study found that occupational status is a
strong correlate of mortality.24 It is argued that these concepts can
provide a more nuanced understanding of health inequalities.25
Based on the existing social science literature on winners and
losers in Russia’s market reforms,7,26–31 we hypothesize that the
health of low-skilled, manual workers in Soviet factories would
have suffered most during rapid market reforms, because their
skills (and thereby prestige) were rendered less valuable in the
changing market circumstances and they had greater risk of
becoming redundant.5,32,33 However, the situation may be more
complicated as workers with the highest skills may have the highest
expectations of reform and more stressful experiences, reflecting a
gap between their expectations and actual outcomes, whereas
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Background: Russia’s market reforms in the early 1990s led to marked social inequalities. We analysed inequalities in risks of
dying for Russian men by occupational class and perceived social status in the post-transition era. Methods: Cox proportional
analysis of the hazard of dying by occupational class, education, household income and perceived social status was performed
for 593 deaths that occurred between 1994 and 2006 using a representative sample of Russia’s male population (n = 6586
people, 40 046 person-years). Occupational class was coded based on the European Socio-Economic Classification; social status
was based on survey questionnaires about people’s perceived economic, power and respect status. Results: Manual occupational
class is significantly associated with greater hazards of dying among men, after adjusting for age, education and other potential
confounding variables. Groups at highest risk were men who were manual workers, manual supervisors and technicians, and
lower sales and service workers. Substantial gaps in life expectancy at age 21 of up to 10 years were observed between male
managers and professionals and manual workers. Conclusion: Substantial inequalities in risks of dying exist by both occupational
class and perceived status in Russia, with patterns by class differing from those in the west.

2 of 6

European Journal of Public Health

managers and entrepreneurs who participated in growing areas of
the economy would fare better. Thus, those who perceived
themselves to have lower status in the new society would
experience higher risks of poor health.
In this article, we investigate the role of class and perceived
status as bases of social inequalities in Russian mortality.

Methods

Results
Table 1 presents class-specific crude and age-standardized
mortality rates (descriptive statistics for all variables are available
in the Supplementary Appendix). Higher and lower professionals
have the lowest SMRs, followed by managers. The SMR for intermediate workers is also low, but the range of uncertainty is high
due to the small number of deaths in this group. The highest
mortality ratios were observed among the lower sales and service
class, followed by manual supervisors and technicians and manual
workers, both skilled and unskilled. Men who were not in the
labour force had by far the highest SMR.
Figure 1 presents the bivariate associations of class, status,
education and income with mortality for men, adjusted for age.
The association of mortality with class differs from analyses in
other Western European setting in that there is not a clear,
linear gradient. Higher and lower professionals and managers
have about the same mortality hazards. Unskilled routine, skilled

Table 1 Class inequality in Russian mortality
European
socio-economic
classification

Number
Crude mortality Age-standardized
mortality ratio
of deaths rate per 1000
(95% CI)
person-years
(95% CI)

1a/2a. Managers
12
1b. Higher professionals
24
2b. Lower professionals
24
3. Intermediate
4
4/5. Self-employed
16
6. Lower supervisors
44
7. Lower sales and service 18
8. Lower technical
146
9. Routine
193
Not in the labour force
134

11.3
8.5
7.4
5.1
6.8
16.0
13.3
15.1
13.1
45.7

(6.4–19.9)
57 (33–101)
(5.7–12.6)
48 (32–71)
(5.0–11.0)
51 (34–76)
(1.9–13.7)
51 (19–136)
(4.2–11.2)
66 (40–107)
(11.9–21.5) 111 (82–149)
(8.4–21.1)
147 (93–234)
(12.9–17.8)
98 (83–115)
(11.4–15.1)
88 (76–101)
(38.6–54.1) 312 (263–369)

Crude and age-standardized mortality rates, 1994–2006 (men
aged 21–70 years old). Crude mortality rates were standardized
using the indirect method. The RLMS male sample was taken as
the standard population having an SMR of 100.
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We extracted data on Russian individuals from the second wave of
the Russia Longitudinal Monitoring Survey (RLMS), an annual
representative household panel survey, covering about 4000
households and 10 000 individuals in each round. We used data
for the years 1994–2006 (except 1997 and 1999, when there was no
survey). The Supplementary Appendix describes the details of data
collection and compares our estimates of mortality rates to those
previously reported for the RLMS, finding them slightly lower than
existing studies mainly because our sample includes persons who
changed households.10
Occupational class was coded using the new European SocioEconomic Classification (ESeC).34,35 This categorizes occupation,
employment status and supervisory status into nine classes,
ranging from manual routine workers (lowest) to higher
managers and professionals (highest). The ESeC was recently
used in a study of inequality in self-assessed health in Europe.36
To account for low numbers of self-employed farmers in Russia,
we merged self-employed persons who were not in agriculture
and self-employed agricultural workers into one class. Following
the literature on social mobility in Russia, we split managers and
professionals into three different classes (managers, higher professionals and lower professionals).37
While an individual’s class as measured by occupation could
hypothetically change during the course of transition, we were
interested in class as a determinant of people’s experiences and
opportunities in the course of transition, which could be
obscured by allowing it to change over short periods of time
(although none of our observations qualitatively changed if class
is coded as time varying). Thus, each person’s class was coded
based on his/her occupation at the time of the first observation.
If the occupation of a person was missing in the round when
he/she was first observed, we used the information from the next
round. For people who were retired at the time of the first observation, we used their reports of what they had been doing in 1990
and, where that was missing, what they had been doing in 1985.
The sample was limited to men aged 21–70 years. There is only a
limited number of deaths of women in this age group, precluding
us from estimating inequalities in female mortality reliably.
Thus, women were excluded from all subsequent analyses. We
also excluded men who lived in single-person households.
Following this procedure, we were able to code class for 88% of
men (5827 out of 6586) in our analytic sample. The remainder
included people who were not employed at any point of the study
(mostly long-term unemployed and sick). This missing group was
included as a separate category in all the analyses.
Income was measured as household income per capita, adjusted
for inflation at the level of 1994 with the official deflator.
Education was measured as a categorical variable with five levels
(less than secondary, lower vocational (PTU), secondary completed, specialized secondary (tekhnikum) and university degree),
according to the highest educational qualification achieved.
Marital status was defined as a categorical variable with three
values (never married; married or cohabiting; widowed, divorced
and married, but not living together). The values for the ethnicity
variable took the values Russian, non-Russian and no answer.
Region was defined as one of the 38 primary sampling units
(so each model that includes ‘region’ has 37 dummy variables).
To measure perceived social status, we drew on three questions
that assess an individual’s perception of their position in the

social hierarchy with regard to wealth, power and respect.
These responses were scaled from 1 (lowest status) to 9 (highest
status). In Cox models, all variables measured on interval scales
(perceived status and household income), were standardized with
means equal to zero and standard deviations equal to 1.
We estimated class-specific crude and age-standardized
mortality rates [using the indirect method of standardization,
taking the RLMS analytical sample as the standard population
with a standardized mortality ratio (SMR) of 100]. Using the
Kaplan–Meier method, we estimated the class-survivor function,
which we used to estimate class-specific life expectancies at age
21 (e21). Life expectancies were calculated as the areas under the
Kaplan–Meier curve. Cox proportional hazards analysis was
applied to model the relationships among class, perceived status,
and mortality. In all Cox models, we set age as the analytic time
variable, with entry to risk at age 21 and exit at age 70. The crucial
assumption of Cox models is the proportionality of hazards.
We checked this assumption after fitting the models by
examining Schoenfeld residuals and did not find evidence of
non-proportionality for class, education, income and perceived
wealth. We also tested for potential multi-collinearity among
these variables, finding that, while there were intercorrelations,
these were below conventional thresholds used to indicate significant multicollinearity. As our main hypothesis focused on class,
we present unadjusted models of the class-mortality association,
subsequently introducing demographic controls and status,
income and education variables. All models were estimated using
Stata 11. Plots were created with R.
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lower technical workers and manual supervisors and technicians
also have similar mortality hazards.
If we exclude those who are not in the labour force (including
persons who have disabilities as well as workers who left the labour
force), the magnitude of the gap between best and worst category is
as large for class as for education and household income.
The Cox proportional hazards analysis of class and the hazard of
dying are presented in table 2.
As shown in Model 1 in table 2, occupational class is a significant determinant of mortality hazards, even after controlling
for several background variables (marital status, ethnicity, year
and region) (Model 2). Next, we added the two measures most
commonly used to assess social position, education and household
income per capita (model 3). Adjusting for these two factors
reduced the strength of the association between class and
mortality, but not substantially. An increase of household
income per capita by one standard deviation was associated with
a reduction of the hazard of dying by 12% (after controlling for
class and education). After controlling for age, year, marital status,
ethnicity, region, income and occupational class, men with less
than secondary and lower vocational education had on average
39% and 26% higher mortality hazards compared with men with
completed secondary education, while university educated men
had 8% lower mortality hazards.
In Model 4, we added three perceived status variables for
perceived wealth, respect and power.
After controlling for class, education, household income and
other variables, perceived wealth showed a statistically significant
association with mortality (HR = 1.28, 95% CI: 1.11–1.48), while
the hazard ratios for perceived respect and power were smaller
and failed to reach the level of statistical significance. Note that
the focus in model 4 is on the hazard ratios for perceived status
rather than class. As perceived status can be affected by class, this

makes the interpretation of the coefficients for class in Model 4 less
clear than in other reported models.38,39 The aim of Model 4 is
to show that perceived status remains a statistically significant
predictor of male mortality in Russia even after controlling for
objective socio-economic characteristics, such as class, education
and household income.
After finding a robust association of occupational class with mortality, we estimated the association of class with longevity. As noted
above, the mortality rates estimated with the RLMS sample were
lower than those published by the Russian Statistical Office, so that
the estimated life expectancies were higher than official ones. As
calculated from the RLMS data, male life expectancy at age 15 was
48.3 years, compared with 45.8 years using average official
estimates for the same period (5.2% higher). To correct for this,
we assumed that deaths were under reported equally in all classes in
the RLMS sample and lowered estimated life expectancies by 5.2%
for all classes. Figure 2 presents adjusted class-specific life
expectancies at age 21 (e21) for men.
The results reveal that a skilled manual worker aged 21 would
expect to live 40 more years, whereas a higher professional would
expect to live 48 more years. Men for whom class could not be
coded (disabled, permanently unemployed) had particularly low
life expectancy at age 21 (25.8 years). Note that as life expectancies
are based on sample estimates, there is larger uncertainty for the
estimates for classes with a smaller number of deaths (intermediate
workers, the self-employed, managers, lower sales and service
workers).

Discussion
Before evaluating the implications of our study for health policy,
we must address its limitations. First, the RLMS is a small sample
for the analysis of mortality, making it more difficult to identify
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Figure 1 Mortality hazard ratios by class, education, household income per capita and perceived wealth. Adjusted for age:
men, aged 21–70. Estimates plotted with 95% confidence intervals. Number of men in each category reported for class and
education in the parentheses
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Table 2 Cox proportional hazards analysis of class associations with risk of mortality, Russia 1994–2006

Variable

Model 2 (mutual
adjustment
for age, year,
marital status,
ethnicity and
region)

Model 3 (mutual
adjustment for age,
year, marital status,
ethnicity, region,
education
and household income)

Hazard ratio (95% CI)

Hazard ratio (95% CI)

Hazard ratio (95% CI)

1.20
–
1.11
1.15
1.43
2.46
3.26
2.20
1.99
8.10

1.26
–
1.12
1.12
1.48
2.39
3.25
2.12
1.88
8.17

1.23
–
1.06
1.03
1.31
2.02
2.75
1.67
1.46
6.30

(0.58–2.47)
(0.58–2.13
(0.41–3.25)
(0.74–2.79)
(1.50–4.01)
(1.45–7.30)
(1.41–3.44)
(1.23–3.22)
(5.33–12.31)

(0.62–2.56)
(0.59–2.13)
(0.40–3.19)
(0.75–2.89)
(1.45–3.93)
(1.45–7.28)
(1.37–3.28)
(1.17–3.03)
(5.42–12.30)

1.39
1.26
–
0.95
0.92
0.88

Model 4 (mutual
adjustment for age,
year, marital status,
ethnicity, region,
education, household
income, perceived wealth,
respect and power)
Hazard ratio (95% CI)

(0.58–2.57)

1.27 (0.60–2.70)

(0.56–2.00)
(0.36–2.93)
(0.68–2.50)
(1.23–3.34)
(1.28–5.91)
(1.05–2.67)
(0.86–2.48)
(3.99–9.96)

1.06
1.04
1.29
2.06
2.80
1.64
1.42
6.15

(0.56–1.99)
(0.37–2.92)
(0.66–2.49)
(1.25–3.41)
(1.28–6.09)
(1.01–2.65)
(0.83–2.42)
(3.80–9.95)

(1.06–1.82)
(0.98–1.61)

1.40
1.28
–
1.00
0.97
0.90

(1.07–1.85)
(1.00–1.62)

(0.67–1.36)
(0.61–1.40)
(0.80–0.97)

(0.71–1.42)
(0.64–1.48)
(0.82–0.98)

1.28 (1.11–1.48)
0.94 (0.85–1.05)
1.00 (0.91–1.09)

Men, 21–70 years old. Age was set as the analytic time variable. All model estimates with the sample of 6586 subjects, 40 046
person-years and 593 deaths. Model 1 controls for year of death, Models 2–4 control for marital status, ethnicity, year of death and
primary sampling unit (region); the coefficients are not reported. All models report confidence intervals adjusted for the complex survey
design.

Figure 2 Life expectancy at age 21 by class, men. Adjusted for the
difference between the RLMS and the official mortality rates

a statistically significant relationship should one actually exist.
Nonetheless, we identified robust associations of occupational
class, perceived social status, education and income with mortality.
Second, our estimates likely underestimate the effect of class, as,
like in all analyses of class, it is difficult to assign a class position
to persons who are economically inactive (who in our data had
the greatest hazards of dying) and persons with manual class backgrounds have greatest risks of leaving the labour force. Further,

we assumed that deaths in the RLMS were equally under-reported
in all classes. In fact, in manual classes under-reporting is probably higher (as the survey does not cover the institutionalized
population that is more likely to contain manual classes). Thus,
our estimates of the class gap in mortality are conservative.
Third, we excluded from the analytic sample men who lived in
single-person households. However, this exclusion is unlikely to
seriously bias the results, as these men account only for 4.5% of all
person-years in the RLMS sample (although this group may be
underestimated in the RLMS itself). Ideally, we would also
estimate class inequality in mortality among working age men
only, but unfortunately doing so would greatly constrain the
power of our analysis as the number of deaths is reduced by
40% as compared with the sample of men aged 21–70 years.
However, we did conduct sensitivity analysis, constraining the
sample to men aged 21–60 years. None of our findings was qualitatively changed, although the confidence intervals did widen due
to lower statistical power.
Overall, we found evidence consistent with our hypotheses that
low-skilled workers had the greatest risks of dying during the
transition and that those who further perceived themselves in
lower status positions had elevated risk. The general pattern of
inequality in mortality in Russia is similar to Western countries,
whereby manual classes have greater hazards of dying than
non-manual. However, unlike in some western countries, we
observed no difference in the mortality experience of male
higher and lower professionals and, while this may reflect a lack
of statistical power, it may also indicate that the former have fared
less well during transition. This is consistent with previous studies
demonstrating the disadvantaged position of Russian higher professionals (medical doctors, scientists, engineers and university
lecturers) during the transition.7 On the other hand, male skilled
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Occupational class (ESeC)
1a/2a. Managers
1b. Higher professionals
2b. Lower professionals
3. Intermediate
4/5. Self-employed
6. Lower supervisors
7. Lower sales and service
8. Lower technical
9. Routine
Not in the labour force
Education
Less than secondary
Lower vocational (PTU)
Secondary completed (ref.)
Specialized secondary
University degree
Logged household income
per capita (mean = 0, SD = 1)
Perceived social status
Perceived wealth (mean = 0, SD = 1)
Perceived power (mean = 0, SD = 1)
Perceived respect (mean = 0, SD = 1)

Model 1 (adjustment
for age and year)
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