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Abstract—The mortality of advanced-age residents of Russia has remained stable and high for several
decades. However, the steady increase in life expectancy that started in the mid-2000s is largely due to
decreased mortality among the elderly. The decrease in mortality among Moscow residents over age 80 was
especially large during this period. We found evidence of a systematic deviation of these dynamics from the
patterns observed in countries with reliable mortality statistics. Assuming that the patterns observed in these
countries are applicable to Russia, we took the possible underestimation of mortality into account and cor-
rected the life expectancy estimates for the residents of Moscow, Russia, and the Central Federal District at
age 80, at retirement age, and at birth.
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INTRODUCTION

The stagnation and decrease in life expectancy
(LE) in Russia and the post-Communist states of
Europe in the four decades between the mid-1960s
and the mid-2000s contrasted sharply with the steady
increase in LE in other developed countries [19].
A slow increase in mortality was occurring in these
countries in the 1970s and was followed by a period of
large f luctuations starting in the mid-1980s.
Extremely low LE values in Russia—less than 60 years
in men and slightly more than 70 years in women—
were observed by the early 2000s as a result of all these
preceding changes [14]. Analysis of the LE changes
has shown that mortality in working-age adults made
the largest contribution to LE dynamics, both during
the earlier period of gradual mortality increase in the
1960s and 1970s, and during the period of mortality
fluctuations in the late 1980s and 1990s. Alcohol-
related and unnatural causes of death, including vari-
ous accidents (murders and suicides) and early cardio-
vascular pathology contributed substantially to this
pattern of LE dynamics [17]. Mortality in the
advanced-age population changed only slightly during
that time1 and remained at the high levels reported in
the 1970s.

The situation changed in the mid-2000s, when the
longest and steadiest LE increase in 50 years started in
Russia [10, 18]. In contrast to the earlier changes, the
LE increase observed in 2004–2015 was due to
decreasing mortality in both working-age and older-
age populations [9, 18]. During that period, LE at
birth increased 7.4 years in men and 4.9 years in
women, and the decrease in mortality among people
over age 60 accounted for 25% of the increase in men
and 51% of the increase in women.

The overall increase in LE in Russia was accompa-
nied by non-uniform changes in mortality dynamics in
different regions of the country [23]. Mortality
changes in the working-age population contributed to
the attenuation of differences between regions,
whereas changes in the advanced-age population
caused these differences to widen. Analysis of mortal-
ity in the advanced-age population has indicated that
this divergence was associated with a more pro-
nounced mortality decrease in certain regions. Rela-
tive to other regions, Moscow played an outsized role,
because the city experienced an extraordinarily rapid
decrease of mortality among its advanced-age resi-
dents and because the weight of its population was
large at the level of the whole country (approximately
8%). In the 2003–2015 period, LE increased 12%
(eight years) among male residents of Moscow and 7%
(5.4 years) among female residents of Moscow. The
mortality decrease in the age group 60+ accounted for
46% of the increase in men and 62% of the increase in

1 The mid-1990s constituted an exception, as a conspicuous
increase followed by a decrease in mortality was also observed in
the elderly population during that time.
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Table 1. HMD life tables included in the regression model

Country Period, years

Australia 1921–2011
Austria 1947–2014
England and Wales 1900–2013
Belgium 1900–1913, 1919–2015
Denmark 1900–2014
West Germany 1956–2013
Spain 1908–2014
Italy 1900–2012
Canada 1921–2011
Luxemburg 1960–2014
the Netherlands 1900–2012
New Zealand 
(non-Maori)

1901–2008

Norway 1900–2014
Portugal 1940–2012
United States 1933–2014
Finland 1900–2012
France 1900–2014
Switzerland 1900–2014
Sweden 1900–2014
women, and the decrease in the age group 80+
accounted for 13% of the increase in men and 21% of
the increase in women.

Thus, in line with the overall trend for developed
countries, advanced-age mortality is acquiring an
increasingly important role in the overall LE dynamics
in Russia, and especially in Moscow. Moreover, the
demographic aging process has led to a rapid expan-
sion of the retirement-age population group, and to an
increase in the proportion of people in this group who
are over the ages of 80, 90, and even 100. These
advanced-age groups impose the largest burdens on
the healthcare and social security systems. The reli-
ability and precision of mortality estimates derived
from demographic statistics have special importance
under these conditions. The quality of these estimates
affects the reliability of annuity and population-aging
predictions; as well as the planning of healthcare, ser-
vices, and care facilities for the elderly and sick.

For a number of reasons, the quality of the statisti-
cal data on advanced-age mortality is unsatisfactory in
the majority of developed countries [13, 15, 21, 22].
These problems are largely attributable to incomplete
and inaccurate registration of births in the late 19th
and early 20th centuries, population census errors, and
the erroneous estimation of migration in the intercen-
sus periods. As a result, the numbers of people over the
ages of 80 or 90 are overestimated; the ages of living
and dead people are overestimated, the gender gap in
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mortality rates is artificially reduced, and groups of
dead or living individuals of ages that end with a zero
or a five are erroneously expanded [12]. The unreliable
character of advanced-age mortality assessments in
Russia, where the completeness and breadth of demo-
graphic statistics did not reach a relatively acceptable
level until the late 1920s-early 1930s, has long been a
focus of demographic research [3, 5]. More recently,
the quality of advanced-age mortality statistics in Rus-
sia and Moscow in particular has become a burning
issue [2, 4]. The most probable reasons for the deteri-
oration in the data are the double-counting of resi-
dents during the two most recent censuses; the overes-
timation of respondents’ ages during census inter-
views; and undocumented migration to other regions
of the country and abroad, which has led to the emer-
gence of so-called “statistically immortal” people
erroneously believed to have set longevity records.

The mortality coefficients reported for the
advanced-age population of Russia, and especially of
Moscow, appear to be too low when compared with
the high mortality levels observed among adults at
younger age. A comparison of the mortality curves for
different ages has demonstrated that in 2015, the
curves for men and women intersected at age 89 across
Russia and at the even lower age of 85 in Moscow [6].
As such intersections have not been observed in any
country with reliable demographic statistics, these
findings clearly indicate that the quality of the mortal-
ity data for the advanced age population is inadequate.

In the present study, the mortality and LE param-
eters for the populations of Moscow and Russia have
been compared to the data for different countries
retrieved from the Human Mortality Database
(HMD), and refined LE estimates at age 80 have been
obtained for Moscow and Russia. The calculations
were based on HMD data and a simple regression
model. The results of our analyses reveal the extent to
which underestimated mortality at ages 80+ corrupted
the LE values at birth and at the retirement age (60 for
men and 55 for women).

MATERIALS AND METHODS

Data from the Federal State Statistics Service
(Rosstat) on the distribution of the dead and the living
population with regard to sex, age in full years (up to
100+), and place of residence (administrative divi-
sions of the Russian Federation ) in 1989–2015 were
used. Age-specific mortality rates based on data of the
State Statistics Service, which are available from the
Russian database on birth rate and mortality [6], were
also used.

In addition, age-specific mortality rates and values
from complete life tables for a number of developed
countries with reliable mortality statistics were used.
The tables were retrieved from the HMD [10], which
is the most authoritative source of accurate mortality
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Fig. 1. LE at ages 50–69 and at age 80 in some HMD countries. Data source: HMD 2017.
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data. These data can be compared over time and across
countries [8] (Table 1).

Method for LE Assessment at Age 80

For the reasons partially described in the introduc-
tion and illustrated below (in the section titled “Com-
parisons between Countries”), mortality over age 80 is
likely to be underestimated for Moscow and for Rus-
sia. Let us note that V. Kannisto, the author of influ-
ential works on mortality at an advanced ages, empha-
sized the necessity of mortality estimate correction
(for economically developed countries) for the 80+
age group [13]. The HMD follows this recommenda-
tion by applying the appropriate algorithms to obtain a
more precise estimation of mortality at ages 80+ [24].

The method we used to correct the official LE esti-
mates for 80-year-old Moscow residents is based on a
comparison with HMD data. We used HMD data for
a number of developed countries with high-quality
demographic statistics to reveal the relationship
between LE for the age interval of 50–69 years (20е50)
(LE between the exact ages of 50 and 70 years) and LE
at age 80 (е80). We chose the 50- to 69-year age interval
AD
because of the distinctive features of older and younger
age groups. It is commonly known that the mortality
of 15- to 49-year-old residents of Russia (including
those of Moscow) is extremely high relative to the
international level, as external and alcohol-related
causes of death have strong effects on the mortality
rate of people in this age group. The age-specific mor-
tality rates for 70–79-year-old residents of Russia and
of Moscow may be underestimated to a lesser extent
than those for their 80+-year-old counterparts.

In the 1989-2015 period, the LE of 50- to 69-year-old
men was 14–17.7 years in Moscow and 14.2–16.2 years
in Russia, and the LE of women in the same age group
was 17.8–19 years in Moscow and 17.7–18.5 years in
Russia. The values of 20е50 and е80 from the 1872 life
tables for 19 countries listed in the HMD were used to
construct the regression model (Table 1).

We assumed that the relationship between 20е50 and
е80 for the regions of Russia corresponds to that
observed in economically developed countries with
reliable mortality statistics. The dependence of LE at
age 80 on LE at ages 50–69 can be approximated by a
cubic polynomial regression in men and women of the
selected countries (Fig. 1). Based on the assumption
VANCES IN GERONTOLOGY  Vol. 8  No. 2  2018
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Table 2. Regression model parameters for men and women

Adjusted R-square (20e50)3 (20e50)2
20e50 Constant

Men

0.825 0.0721 
(0.0720; 0.0722)

–3.365
(–3.358; –3.372)

52.745
(52.608; 52.883)

–272.893
(–272.828; –272.958

Women

0.826 0.354
(0.357; 0.352)

–18.163
(–18.278; –18.0149)

310.611 
(312.609; 308.613)

–1766.832 
(–1779.640; –1754.025)
formulated above, we used the newly developed
regression models to estimate the LE of elderly resi-
dents of Moscow (Table 2). The 95% confidence
interval for the estimates obtained with the regression
method was also calculated.

In addition, LE at birth and retirement age was cor-
rected with the average LE estimate at age 80 taken
into account. The formula for the correction, which
used parameters from the life tables, was as follows:

 = ex + (  – e80)l80/lx, where ex is the LE at x years

of age;  is the corrected LE estimate at x years of
age, and lx is the number of persons surviving until the
age of x years.

We selected the countries for comparison in the sec-
tion titled “Comparisons Between Countries” based on
the similarity of their LE changes with those in Moscow
on the one hand, and in the Czech Republic and Hun-
gary on the other, in the 1960s–1980s. Sweden serves as
an example of a country with a high LE and a popula-
tion size comparable to that of Moscow. The mortality
data for these countries are of high quality.

The SPSS software package was used to perform
the regression analysis and other calculations.

RESULTS AND DISCUSSION
Comparisons between Countries

The relationship between 20е50 and е80 observed for
mortality statistics in the male population of Russia,
and especially of Moscow, was clearly different from
the relationship observed in economically developed
countries with reliable mortality statistics: the е80 val-
ues that corresponded to specific 20е50 values were
higher than those in other countries (Fig. 1). Conspic-
uous biases from the model curve were also observed
for some Eastern European countries (such as Hun-
gary, Estonia, and Poland). Deviations of this type
were not observed for women in Moscow, Russia, or
Eastern European countries.

Rapid increase in LE of elderly male and female
residents of Moscow was reported starting in 2003,
and an especially large increase was observed in 2011.
The latter change may be attributable to a compensa-
tory increase in the parameter after a short-term

adj
xe 80

adje
adj
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decrease associated with the anomalously hot summer
of 2010. However, this decrease was found to be more
pronounced in women. Thereafter, the pace of the LE
increase again slowed (Fig. 2). A comparison for the
2014-2015 period between LE in Moscow and LE in
other countries included in the HMD placed the city
at the end of the list, with lower values observed for
Lithuania, Latvia, and Ukraine only. However, LE for
70-year-old male Moscow residents was 14.8 years—a
value that was in line with those of the first 10 coun-
tries in the HMD ranking, and was even higher than
those of Belgium, Denmark, and Germany. LE for 80-
year-old male residents of Moscow exceeded the cor-
responding levels reported for all countries included in
the HMD after 2011. This finding does not align with
the high mortality levels observed at younger ages [6,
10].

As we mentioned above, the excess of female mor-
tality over male mortality in old age is especially dis-
tinct in Moscow, even though it is also evident from
the mortality statistics for Russia. Since 2011, LE for
80-year-olds in Moscow has been higher among men
than among women. A comparison of the age-specific
mortality rates for the elderly residents of Moscow and
foreign countries, such as Sweden, showed that the
mortality level reported for 80–90-year-old residents
of Moscow appears to be unreasonably low (Fig. 3).
This is especially obvious for men, as the mortality
rates reported for 80–82-year-old men were lower in
Moscow than in Sweden. Moreover, large f luctuations
in the mortality curve (especially for men) were
observed for Moscow residents over age 90.

Assessment of LE at Age 80 Based on the Experiences
of Countries with Reliable Mortality Statistics

for the Elderly

The calculated regression coefficients were used
together with the observed LE values in the age inter-
val of 50–69 years to calculate the LE at age 80 for
Moscow, and the control levels for Russia, the Central
Federal District (CFD) of Russia, Hungary, the
Czech Republic, and Sweden.

The model estimates of LE at age 80 were lower
than the observed values for all regions of Russia
included in the analysis, but substantial sex- and
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Fig. 2. LE at age 80 in Moscow, Russia, Sweden, Hungary, and the Czech Republic in 1989–2015. Data sources: HMD 2017,
Federal State Statistics Service (Rosstat).
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Fig. 3. Age-specific mortality rates at ages 70+ in Moscow, Russia, and Sweden, 2015. Data sources: Statistics Sweden, Federal
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region-specific variation was observed. LE of men and
women in the Czech Republic and Sweden was found
to be within the 95% confidence interval (CI) of the
regression model, whereas the values for men in Hun-
gary and the regions of Russia were, characteristically,
found to have exceeded the upper boundary level of
the CI.
AD
The empirical values for Moscow males increased
faster than the model values from the early 2000s
onward, and the difference between the values there-
fore increased considerably by the end of this period,
especially after 2011 (Fig. 4). LE of men in Moscow
was significantly higher than the upper CI boundary
derived from the regression model-based assessment;
VANCES IN GERONTOLOGY  Vol. 8  No. 2  2018
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Fig. 4. LE at age 80, the empirical and the model-based estimates, 1990–2015. Source: calculations based on data from the Fed-
eral State Statistics Service (Rosstat), results of regression model-based assessment.

Moscow Russia CFD

Moscow Russia CFDModel-based assessment:

9

10

6

7

5

4

3

2

8

1990 1995 2005 2010 20152000

Men

9

10

6

7

5

4

3

2

8

1990 1995 2005 2010 20152000

Women
the regression model was based on 20е50 levels for eco-
nomically developed countries. The LE of men in
Moscow was at the upper CI boundary in 1989, and
exceeded it by 46% (3.1 years) in 2015.

The model-based estimates of women’s LE were
also much lower than those inferred from statistical
data on mortality, but this difference was less pro-
nounced than that in men, including Moscow. LE of
women remained within the CI for model-based val-
ues in all of the regions considered (Fig. 4). Still, for
women, the deviation of the empirical LE values from
the averaged model-based estimates was relatively low
(0.2 years on average) in Moscow before the year 2010,
and the average expected model-based estimates were
even higher than the observed values for some years
(Table 3). The gap between the empirical and the
model-based estimates increased sharply from 2011
onwards, to almost 0.7 years.

The correction of е80 (the replacement of empirical
values with the values derived from the model)
resulted in a decrease in LE at retirement age in Mos-
cow (by two years in men and by 0.6 years in women).
The decrease in the values for men in the CFD and
ADVANCES IN GERONTOLOGY  Vol. 8  No. 2  2018
Russia (Moscow not included) was less pronounced
(0.4 and 0.5 years, respectively), and the decrease in
the values for women was very small (Table 4). The
correction of е80 resulted in a decrease of LE at birth
(by 1.6 years in men and by 0.4 years in women) in
Moscow, whereas the parameters for CFD and Russia
(Moscow not included) remained almost unaffected.

CONCLUSIONS
The quality of statistical data on the size and the

mortality rate of the elderly population becomes espe-
cially important as the whole population ages. The
accuracy of these data is an issue not only for research-
ers conducting statistical analysis of mortality changes,
but for policy-makers involved in planning the pension
system and the healthcare system. These data are also
extremely important for Russia at the regional level,
especially given the large differences in LE between
regions, including among elderly people [23].

We constructed a regression model based on data
for a number of HMD countries with reliable mortal-
ity statistics and used this model to estimate LE of the
elderly residents of Moscow. A similar approach is
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Table 3. LE at age 80 as inferred from mortality statistics and the regression model-based estimate, years

* Data for the Czech Republic, Hungary, and Sweden are from 2014.
Data sources: calculations based on data from the Federal State Statistics Service (Rosstat), HMD, results of regression model-based
assessment.

Parameter
Men Women

1990 2005 2010 2015 1990 2005 2010 2015

Moscow Estimate based on statistical 
data

5.7 6.9 7.8 9.9 6.5 7.3 7.7 9.2

Estimate based on modeling 4.8 5.0 5.5 5.9 6.6 7.0 7.7 8.4
Upper boundary, 95% CI 5.6 5.8 6.3 6.8 7.7 8.2 8.9 9.6

CFD (Moscow 
not included)

Estimate based on statistical 
data

5.4 5.3 5.6 6.2 6.7 6.6 6.8 7.3

Estimate based on modeling 4.7 3.9 4.5 4.8 6.6 5.9 6.4 7.1
Upper boundary, 95% CI 5.5 4.7 5.3 5.6 7.9 7.1 7.6 8.3

Russia (Moscow 
not included)

Estimate based on statistical 
data

5.5 5.5 5.8 6.3 6.8 6.6 6.9 7.4

Estimate based on modeling 4.8 4.1 4.6 4.8 6.6 5.9 6.4 7.0
Upper boundary, 95% CI 5.6 4.9 5.4 5.7 7.8 7.0 7.6 8.2

Russia Estimate based on statistical 
data

5.6 5.6 6.0 6.7 6.8 6.7 7.0 7.6

Estimate based on modeling 4.8 4.2 4.6 4.9 6.6 5.9 6.5 7.1
Upper boundary, 95% CI 5.6 5.0 5.4 5.7 7.8 7.1 7.7 8.3

Hungary* Estimate based on statistical 
data

5.4 6.1 6.6 6.8 6.5 7.3 7.7 8.1

Estimate based on modeling 4.8 4.9 5.1 5.4 6.3 6.8 7.0 7.3
Upper boundary, 95% CI 5.6 5.8 5.9 6.2 7.5 8.0 8.2 8.5

Czech Republic* Estimate based on statistical 
data

5.1 6.3 6.7 7.2 6.3 7.4 8.0 8.5

Estimate based on modeling 5.0 6.0 6.4 6.9 6.9 8.2 8.7 9.1
Upper boundary, 95% CI 5.8 6.9 7.2 7.7 8.1 9.3 9.8 10.3

Sweden* Estimate based on statistical 
data

6.6 7.4 7.9 8.2 8.3 9.2 9.5 9.8

Estimate based on modeling 7.2 8.3 8.6 8.9 8.7 9.4 10.0 10.2
Upper boundary, 95% CI 8.0 9.1 9.4 9.7 10.0 10.6 11.2 11.4
used in the Human Life Table Database for the identi-
fication of correlations between LE at birth and LE in
the last age group [16]. Our use of this approach was
based on the assumption that the regularities charac-
teristic of other countries are also applicable to Russia.
However, this approach was not designed for identify-
ing overall patterns in mortality ratios at ages of 80+
and at younger ages, as the results obtained are only
applicable as the problem outlined in the present study
is being solved.

In Russia, population mortality has remained high
for a long time, with levels becoming especially high
during periods of socioeconomic crisis. We might
therefore assume that the relatively low mortality of
the elderly population is due to the selective elimina-
AD
tion of the most vulnerable individuals at younger ages.
However, numerous studies have shown a positive cor-
relation and no or only very weak negative correlation—
between mortality at young and old ages [7, 20].

In the absence of reliable statistical data, the
extrapolation of age-specific mortality coefficients is
often used to estimate mortality at advanced ages. We
used the Gompertz model to derive estimates of LE for
advanced-age residents of Moscow from the age-spe-
cific mortality coefficient for 50- to 69-year-olds. But
in contrast to our expectations, LE levels we inferred
from these data were overestimated, especially for
women. This finding may be attributable to the values
for the 50–69 age group, which are influenced by both
factors that lead to mortality overestimation in the
VANCES IN GERONTOLOGY  Vol. 8  No. 2  2018
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Table 4. LE at birth and at retirement age as inferred from mortality statistics and as estimated with the e80 correction taken
into account, years*

* LE at birth and at retirement age was corrected with the averaged model-based e80 estimate taken into account.

Parameter
Men Women

1990 2005 2010 2015 1990 2005 2010 2015

LE at birth

Moscow Estimate based 
on statistical data

64.9 66.7 69.9 73.0 74.0 76.3 78.1 80.3

Corrected estimate 64.7 66.2 69.1 71.4 74.0 76.1 78.1 79.9

CFD (Moscow not 
included)

Estimate based 
on statistical data

63.6 57.8 62.2 65.5 74.8 72.6 74.7 76.7

Corrected estimate 63.5 57.7 62.0 65.2 74.8 72.2 74.6 76.6

Russia (Moscow and St. 
Petersburg not included)

Estimate based 
on statistical data

63.7 58.3 62.4 65.2 74.1 74.3 76.8 78.4

Corrected estimate 63.5 58.1 62.2 64.9 74.0 74.0 76.5 78.1

Russia Estimate based 
on statistical data

63.8 58.9 63.1 65.9 74.3 72.5 74.9 76.7

Corrected estimate 63.6 58.7 62.8 65.5 74.2 72.1 74.6 76.4

LE at retirement age (60 years for men and 55 years for women)

Moscow Estimate based 
on statistical data

14.9 16.8 18.5 20.7 23.3 25.2 26.4 28.3

Corrected estimate 14.6 16.0 17.4 18.7 23.2 25.0 26.3 27.7

CFD (Moscow not 
included)

Estimate based 
on statistical data

14.5 12.7 13.9 15.3 23.8 22.8 24.0 25.4

Corrected estimate 14.3 12.4 13.6 14.9 23.8 22.5 23.8 25.3

Russia (Moscow and 
St. Petersburg 
not included)

Estimate based 
on statistical data

14.7 12.9 14.2 15.5 23.7 22.6 24.0 25.3

Corrected estimate 14.4 12.6 13.9 15.0 23.6 22.2 23.7 25.1

Russia Estimate based 
on statistical data

14.7 13.3 14.6 16.0 23.6 22.8 24.2 25.6

Corrected estimate 14.4 12.9 14.2 15.3 23.5 22.5 23.9 25.3
working-age population (external and alcohol-related
causes of death) and factors that lead to mortality
underestimation in the elderly population (probably
due to the overestimation of the size of the elderly pop-
ulation). It may be assumed that these factors tend to
cancel each other out for the 50-69 age group, but
because the behavior of individual age-specific mor-
tality coefficients is unpredictable, extrapolation for
the assessment of mortality at advanced age cannot be
used.

Our model based on HMD data for countries with
reliable mortality statistics showed that there was a sys-
tematic deviation of the parameters from the expected
values and a disproportionally high estimate of LE at
old ages relative to the values observed for younger
men in Moscow. The underestimation of the mortality
ADVANCES IN GERONTOLOGY  Vol. 8  No. 2  2018
rate of the elderly population of Moscow was espe-
cially severe for men, and this estimation bias appears
to have increased since the mid-2000s, along with a
rise in LE. These problems worsened after 2011. LE of
elderly women in Moscow also increased dramatically
during that period, and the bias from the expected
value became more pronounced. Nonetheless, LE of
women remained within the confidence interval in
Moscow (i.e., the LE was similar to that of all coun-
tries and regions analyzed), whereas LE for 80-year-
old men exceeded the upper boundary of the confi-
dence interval by three years in 2015.

Thus, an imbalance between the sexes was
observed for both the mortality rate and the degree of
putative underestimation of this parameter for the
elderly population in Moscow. LE of 80-year olds
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inferred from mortality statistical data for Moscow was
2.5 years higher for men than for women, whereas a
comparison of model-based estimates indicated that
this value was 2.5 years higher for women than for
men. This finding suggests that the data for men are
more prone to being influenced by factors that lead to
the underestimation of mortality parameters for
elderly Moscow residents.

Researchers share the opinion that discrepancies
between the current estimates and census data on the
sizes of certain population groups can arise due to the
following major factors: the failure to take all migrants
into account in running records for the population,
the double-counting of the population during cen-
suses, and the overestimation of the respondents’ ages
[2, 4]. Double-counting is regarded as the major factor
in the overestimation of the elderly population, with
the “majority of the elderly population ‘counted
twice’ in the census” reportedly being located “in
Moscow, Moscow oblast, St. Petersburg, and Lenin-
grad oblast” [4]. A similar degree of mortality rate
underestimation for men and women would be
expected if this factor predominated.

Given the male–female imbalance in the levels of
mortality underestimation in Moscow, we should con-
sider whether the higher migration mobility of men is
a factor in the double-counting of elderly people, who
may be simultaneously registered in the census at both
a primary place of residence and a registered domicile.
Such cases may occur among men whose primary
place of residence is both within and outside of Mos-
cow if their primary place of residence differs from
their registered domicile. It is important to note that
this factor could affect both the population size and
the number of deaths registered at the site of the
deceased’s primary residence, even if the person’s
place of residence is reported as Moscow in the census.

As we pointed out above, the overestimation of the
number of elderly people is not unique to Russia. The
correction of data on the elderly population is the con-
ventional approach used to address this problem. For
instance, the HMD bases its estimates on the extinct
generation method [12, 24] rather than official statis-
tical data on the size of the population aged 80+.
Moreover, data from the Pension Capital Fund have
been used to correct data on the number of elderly res-
idents of Germany [15]. The contradictions in statisti-
cal data discussed in the present study show that the
correction of census results for specific age and sex
groups is justified.
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