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death for the cluster, divided by the Russian SMR. The stars are shown by period in 
Figures 4a to 4d. For each period, two graphs were plotted. The first aggregates stars of 
the four major clusters (those closest to the first 4 global clusters). The second 
aggregates the six remaining clusters, which are mostly quite singular clusters with very 
specific cause-of-death patterns, but comprising only a few territorial units. Most 
significance attaches to the shape of the first four stars. 

 
 

3.1 1969-1970 

Notwithstanding that Russian male life expectancy had been declining since 1965, the 
situation found at the end of the sixties still largely reflects the outcomes of previous 
decades' strong gains from the country-wide reduction of infectious diseases that 
produced greater homogeneity. This largely explains why most territorial entities fall in 
the same cluster (n° 2), coloured light pink on the 1969-70 map. This cluster aggregates 
40 of the 73 units, including Moscow and St Petersburg (represented by two circles 
below the map to delineate them more clearly). The star for this cluster shown at the top 
of figure 4a appears clearly very closed to circle 1 representing the all-Russia cause-of-
death pattern. The second most important cluster (cluster 3, in dark blue on the map) 
aggregates 10 units, all located in the northern European part of Russia. It is also very 
close to the Russian mean, except for two groups of causes: stomach cancer and 
cerebrovascular diseases17. Stomach cancer was also a cause of excess mortality in a 
third cluster geographically located in the same part of Russia (cluster 4, in light blue), 
however was not particularly affected by cerebrovascular diseases, but showed strong 
excess mortality from atherosclerotic cardiosclerosis. The latter group is known to be 
quite ill-defined, and probably includes many circulatory system diseases, including 
cerebrovascular disease (Meslé et al., 1998), although that fact may not be significant. 
By contrast, excess mortality from accidental alcohol poisoning, suicide and homicide 
is more representative of that cluster. Both of these groups are closely associated with 
alcohol consumption in Russia (Shkolnikov and Nemtsov, 1997). Alcohol consumption 
and especially accidental alcohol poisoning, is an even greater cause of excess mortality 
in the cluster shaded red (cluster 1), which aggregates 10 units, also mainly located in 
the northern part of European Russia, plus 3 units in western Siberia. That cluster is 
also strongly characterised by chronic respiratory diseases and to a lesser extent by  
 

                                                        
17 That group also includes "other diseases of the circulatory system", but that component is much less significant than cerebrovascular diseases, 

so the entire group is labelled “cerebrovascular diseases” here for simplicity's sake. 
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Figure 4a: Cause-of-death patterns of each cluster compared to the all-Russia 
cluster (cluster SMR/Russian SMR). Ten clusters, males, 1969-70 
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infectious diseases. There is also a notable excess mortality from atherosclerotic 
cardiosclerosis, but once again, this category is probably misleading, since its 
importance is very likely associated with an underestimation of cardiovascular mortality 
(and especially of “other ischaemic heart diseases”). 

Of the other clusters, 5 comprise a single territorial unit. Each appears to display 
exceptional excess mortality for one specific group of causes. For example, in Yakutia 
(cluster 10), "other digestive cancers" mortality was 4 times higher than in Russia in 
that period, while chronic respiratory diseases are more than 3.5 times higher in the 
Mari Republic (cluster 11) than for all-Russia. Likewise, in Magadan (cluster 6), 
digestive diseases mortality was 4 times that of Russia, while influenza and pneumonia 
mortality was 4 times higher in the republic of Tuva (cluster 9). More interestingly, a 
specific cluster (n° 7) aggregating 4 units that comprise a continuous zone in the 
Caucasian region (the Republics of Dagestan, Chechnya-Ingouchia, North-Ossetia and 
Kabardin-Balkaria), is characterised by very low mortality for almost all causes except 
“infectious diseases” and “influenza and pneumonia”. Its “accidental alcohol 
poisoning” mortality was almost negligible and its “suicide and homicide” mortality 
was only one third that of Russia. 

 
 

3.2 1978-79 

The difference between 1969-70 and 1978-79 portrays here the results of the first step 
of a long-term decline in life expectancy. In 1978-79, cause-of-death patterns appear 
more heterogeneous among territories. The very large cluster coloured light pink on the 
1969-70 map is split into two clusters coloured light pink (cluster 2) and red (cluster 1) 
on the 1978-79 map. While the light pink cluster still presents very similar cause-of-
death pattern, quite close to the Russian mean, the red one is now different, but also 
close to the Russian mean (Figure 4b). They are distinguished by the fact that their 
slight differences from the all-Russia pattern are not the same (alcohol-related mortality 
is higher in the light pink cluster and lower in the red one, while the converse is true for 
“other ischaemic heart diseases” and cerebrovascular diseases). 

By contrast, the new dark blue cluster (n° 3) tends to aggregate territories in the 
former dark and light blue clusters (northern part of European Russia), but is in fact 
characterised by a cause-of-death pattern closer to that of the former light blue than 
dark blue one. Indeed, it is mainly associated with excess mortality in alcohol-related 
causes of death and atherosclerotic cardiosclerosis, and to a lesser extent, stomach 
cancer. The fourth most interesting cluster in that period is the one comprised of the two 
big Russian cities (cluster 6, in dark green on the 1978-79 map). At that time, these  
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Figure 4b: Cause-of-death patterns of each cluster compared to the all-Russia 
cluster (cluster SMR/Russian SMR). Ten clusters, males, 1978-79 
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cities showed a specific cause-of-death pattern with higher mortality from all cancers 
(especially digestive cancer), “other ischaemic heart diseases” and “other diseases”. To 
a large extent, this pattern typically reflects improved diagnostic accuracy. By contrast, 
violent deaths, infectious diseases, and chronic respiratory diseases are much less 
significant than for all-Russia.  

Once again, the lower part of Figure 4b displays stars for marginal clusters formed 
by small numbers of units. The five single-unit clusters (7 Magadan, 4 Kamchatka, 
9 Tuva, 10 Yakutia, and 11 Dagestan) show marked peculiarities, almost identical to 
1969-70 when the same unit is concerned. By contrast, the remaining cluster, grey-blue 
in 1978-79, corresponds to a part of the red cluster of 1969-70, aggregating the 
Republics of Mari, Chuvach, and Udmurtia, and Kirov Oblast (cluster 5). That cluster 
effectively shows a cause-of-death pattern close to that of the red cluster of 1969-70.  

 
 

3.3 1988-89 

The period 1988-89 characterised the situation produced by the positive results of the 
Gorbachev anti-alcoholism campaign. At that time, as shown in table 2, the 
geographical heterogeneity of total mortality was much less than during the other three 
review periods. Life expectancy gains from reductions in alcohol- and cardiovascular 
diseases-related mortality had been higher in regions where mortality was high. The 
1988-89 map in Figure 3 also shows a much clearer geographical structure of cause of 
deaths than in any other period. There is a very sharp contrast between the northern and 
southern parts of European Russia, and it is the only time where there is a clear 
demarcation between the European part (here extended to the southern tip of western 
Siberia) and the Asian part of Russia. Homogenisation in term of levels attributable to 
the reduction in alcohol-related causes of death, which have a spurious effect on cause-
of-death patterns, seems to have been associated with the emergence of a geographical 
pattern more related to the more fundamental cause-of-death structure.  

The cause-of-death patterns of the three main clusters, coloured light pink 
(southern European Russia, cluster 2), light blue (northern European Russia, cluster 4), 
and dark blue (most of Siberia, cluster 3), are quite close to the all-Russia pattern. They 
are slightly discriminated, however, by specific causes of death: alcohol-related causes 
are more significant in northern European Russia and much less in southern European 
Russia, but the converse is true for infectious diseases. Most cardiovascular categories 
and infectious diseases are more significant in Siberia.  

A fourth cluster (n° 1), coloured red, aggregates a series of geographic units along 
a West-East axis from the Baltic Sea (Kaliningrad Oblast) through Kirov Oblast,  
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Figure 4c: Cause-of-death patterns of each cluster compared to the all-Russia 
cluster (cluster SMR/Russian SMR). Ten clusters, males, 1988-89 
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Udmurt Republic, Bashkortostan Republic, and Kurgan Oblast to the Altaï. Departing 
appreciably from the Russian pattern, it is marked by higher mortality from chronic 
respiratory diseases, atherotic cardio-sclerosis and accidental alcohol poisoning. 

As in the previous period, Moscow and St Petersburg form specific cluster n° 11. 
Exceptionally, this is included with the four main ones to account for the population 
sizes of these two entities. Also, that cluster's profile departs much less from the mean 
than the following ones, included in the second star graph. The 1988-89 Moscow and St 
Petersburg profile closely matches that of the previous period. However, mortality from 
“other ischaemic heart diseases” is below the Russian mean, compared to above it in the 
previous period, and the converse applies to the broad category of atherosclerotic 
cardiosclerosis and ill-defined causes. In fact, this difference from the previous period 
reflects less any real change in the disease profile than in coding practice. This is 
because a new instruction from the Health Ministry in 1989 required any death over the 
age of 80 where no specific cause was mentioned in the medical file or autopsy report 
to be classed as "senility", and forbade deaths at younger ages from being reported as 
acute cardiovascular failure unless the diagnosis was confirmed by an autopsy report 
(Meslé and Vallin, 2003). The first requirement resulted mainly in transfers from 
atherosclerotic cardiosclerosis to ill-defined causes, which is without consequence for 
the broad group used here, but the second led to numerous transfers of specific 
cardiovascular diseases (here aggregated under “other ischaemic heart diseases”) 
toward ill-defined causes, which is the main explanatory factor in the change of the star 
for that cluster.  

As usual, small clusters generally comprising a single geographic unit, present 
singular profiles very far from the Russian mean. Significantly, however, the second 
graph of Figure 4b shows Yakutia no longer identified as a specific cluster, but 
incorporated in the large cluster 3. 

 
 

3.4 1993-94 

The fourth period is dominated by the effects of the economic and social crisis. 
Unsurprisingly, the corresponding map (Figure 3) shows clusters differently demarcated 
and much less compact than the previous three. The northern part of European Russia, 
very homogeneous and specific in the previous period, is now divided into four 
different clusters, each also including what may be far-flung other regions. What is 
shown by the Figure 4d stars has very little in common with what could be said of the 
previous ones. The most salient feature is that total mortality increased dramatically, 
with specific impacts in terms of causes of death, giving new geographical forms to the  
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Figure 4d: Cause-of-death patterns of each cluster compared to the all-Russia 
cluster (cluster SMR/Russian SMR). Ten clusters, males, 1993-94 
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clusters and new disease profiles to their stars. One general effect of that change is to 
make the disease profiles closer to the mean and less different from each other 
(Figure 4d). The first cluster (in red) that includes for the first time Moscow and St 
Petersburg is close to the Russian mean for all causes of death except atheroclerotic 
cardiosclerosis and ill-defined causes. It aggregates fairly well developed regions, 
including the two metropolitan areas where the mortality rise closely mirrored the 
national mean, but where also the new coding rules mentioned above were still applied.  

The second cluster (in pink), showing the most favourable profile, with often sub-
mean mortalities, relatively low impact of accidental alcohol poisoning and greater 
incidence of other heart diseases, has been reduced to a much smaller number of 
geographic units, almost entirely limited to Caucasian regions. For that reason, it is also 
marked by a relative importance of digestive and infectious diseases. Clusters 3 (dark 
blue) and 4 (light blue) display considerable geographical discontinuity, both including 
regions in the far East as well as middle Siberia and north-western European Russia. 
Mortality levels are almost invariably equal to or above the mean for all causes. The 
main difference between the two lies in “other ischaemic heart diseases”, which are the 
cause of much higher mortality in the third than fourth cluster. 

Smaller clusters are more singular than ever. Kamchatka (cluster 5), Magadan 
(cluster 7), Tuva (cluster 10), and Dagestan (cluster 8), in particular, are once more 
isolated in specific clusters with generally the same type of deviations from the mean. 
For Kamchatka, however, the impact of accidental alcohol poisoning is very prominent.  

 
 

4. Constant geographical contrasts 

The wide mortality fluctuations and general time trends notwithstanding, are there any 
major geographical features that can be reliably retained when aggregating data for all 
four periods? To characterize the global geographical pattern, we used the distance 
measurement between the vectors of 16 causes multiplied by four periods for each 
geographical unit, as explained earlier in section I-B-2. As previously, we first defined a 
set of 73 clusters (as many clusters as geographical units), incrementally merging the 
two closest clusters, leaving only two clusters at the end, splitting all-Russia into two 
geographical entities.  

This final result, shown in the first chart of Figure 5, reveals only an approximate 
mix of geographical differences, but is already highly illustrative of the geographical 
structure of Russian mortality. One interesting point is that the units aggregated in these 
two geographical entities display a high degree of geographical continuity. This 
includes mainly areas of the western and southern parts of European Russia, extended 
by a belt of south-western Siberia at the Kazakhstan border. The inclusion of Chita 



Demographic Research: Volume 12, Article 13 

http://www.demographic-research.org      351 

oblast and the Republic of Sakha (former Yakoutia) arguably slightly weakens that 
continuity, but the importance of these very large sparsely-populated areas should 
probably not be over-stated. These two units aside, the second cluster clearly aggregates 
the rest of Asian Russia with all the north-eastern part of European Russia. A second 
point is that these two final clusters embrace two very significant and contrasting parts 
of geographical and historical Russia: the rich agricultural part running from the 
Northern Caucasus to the Lithuanian border, the Southern Volga basin and the Siberian 
prolongation of the chernoziom (black soil) belt, and the less hospitable regions of 
northern European Russia and Siberia. All-period mortality has been consistently lower 
in the former than the latter part. And Figure 6 shows that these two big clusters present 
two very different disease profiles.  

Mortality is lower for almost all causes in cluster 1 than in cluster 2. The only 
exception is for chronic respiratory diseases that produce a slightly higher mortality in 
cluster 1 than all-Russia. However, the difference is much less than for the high excess 
mortality revealed by cluster 2 for two large groups of causes: violent deaths (including 
alcohol-related) and cardiovascular mortality. The standardized mortality rate by 
accidental alcohol poisoning is 40% above the Russian mean in cluster 2, and slightly 
below in cluster 1. Excess mortality in cluster 2 is also highly significant for the two 
other groups of violent death, especially suicide and homicide. Likewise, that cluster 
presents high excess mortality for the three broad groups of cardio-vascular diseases 
(ischaemic heart diseases, other heart diseases and cerebrovascular diseases). Another 
major cause of excess mortality for that group is related to acute respiratory diseases 
(influenza and pneumonia). Even digestive and respiratory cancer mortalities are also 
above the Russian mean. 

However, there is a useful purpose to looking beyond this approximate split into 
the two largest clusters, and refining the analysis by returning to the previous steps of 
our clustering procedure. The three remaining charts of Figure 5 show the maps with 4, 
6, and 8 clusters, and, finally, Figure 7, the map with 10 clusters. Arguably, the latter is 
the most appropriate for final comments. This is because the 4- and 6-cluster maps only 
isolate very specific geographical units, without disrupting the big areas shown by the 
2-cluster map. It is only with the 8-cluster map that the first large area is split into two 
large parts, while the 10-cluster map (Figure 7) does likewise for the second large area. 
And these two large partitions are, again, of great geographical interest.  

Of the 10 clusters, six comprise a single (clusters 10 Yakoutia, 6 Magadan, 
5 Kamchatka, 9 Tuva, and 7 Dagestan) or at most two (cluster 8: Republic of Mordovia 
and Chuvach Republic) geographic units. These units are the same as those frequently 
isolated by the single period analyses.  
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Figure 5: Global clustering for the four periods together,  
according to 2 to 8 clusters. Males  
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Figure 5: (Continued)  
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Figure 6: Cause-of-death patterns of the two final clusters compared  
to the Russian cluster (cluster SMR/Russian SMR).   
Males, four periods altogether 
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Figure 7: Global clustering for the four periods combined, 
according to 10 clusters. Males  
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The other four clusters, by contrast, comprise numerous units, which, again, 
present strong continuities. Two show a very clear split between the European 
(cluster 4) and Asian (cluster 3) parts of the second cluster of the 2-cluster map, 
adhering closely to the Ural frontier. The disjunction is less clear for the subdivision in 
the first one, but roughly-speaking, it counterposes the southern (cluster 2) and central 
(cluster 1) parts of European Russia, even if Moscow and St Petersburg are associated 
with the southern part. 

These 4 main clusters therefore concentrate a very large part of the total Russian 
population. Figure 8 distributes the male Russian population (mean population for the 
entire interval between the first and last period) among the 10 clusters, ranked by SDR 
level (four-period mean). While the lowest and highest SDR levels are observed in 
some extreme small clusters, the four main clusters vary closer to the mean. They differ 
more by disease profile than overall mortality level. Figure 8 illustrates very clearly 
their dominant demographic weight. 

 

 

Figure 8: Distribution of male Russian population by the 10 clusters,  
ranked by level of SDR  

 

 



Vallin et al:   Geographical diversity of cause-of-death patterns and trends in Russia  

356 http://www.demographic-research.org 

 
The disease profiles, illustrated by the stars in Figure 9, show that the excess 

mortality from chronic respiratory diseases observed in the final cluster 1 relates only to 
the central part of European Russia. The northern Caucasus and the units along the 
Kazakhstan border are not concerned at all. Conversely, the lower mortality from 
accidental alcohol poisoning characterizes only southern, not central European Russia, 
where it is slightly above the Russian mean. For these two disease groups, therefore, the 
South is much better placed than central European Russia. The reverse is true for 
cancers, which cause higher mortality in the South than in central European Russia, 
which probably explains Moscow and St Petersburg's association to that cluster. 

The difference between the northern part of European Russia and most of Siberia 
is related to both overall mortality levels and disease profile. For most causes of death, 
mortality is higher in the eastern than western Ural. But there are also marked 
differences in terms of specific causes of death. First, its lower general mortality 
notwithstanding, the European side presents higher mortalities for accidental alcohol 
poisoning and stomach cancer. Second, mortality is particularly high in the Asian part 
for violent deaths (suicide, homicide and other accidental deaths), infectious diseases 
and acute respiratory diseases. And finally, mortality from heart diseases (ischaemic 
and others) is also much higher in the Asian than the European part. 

The second part of Figure 9 confirms what can be conjectured from period 
analyses: clusters comprised of one or two geographic units only are highly singular, 
with sharply contrasting disease profiles. Often, just one or two causes of death will 
give a very clearly-defined star. What is less easy is to distinguish what is due to true 
differences from what stems from insufficiently robust data. Continuity here stems 
more from the individual units concerned being almost invariably the same than from 
being same-cause related. To comment further would require a forensic examination of 
each particular context, which is beyond the scope of this paper. 
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Figure 9. Cause-of-death patterns of each global cluster compared to the all-
Russia cluster (cluster SMR/Russian SMR). Ten clusters, males 
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5. Four main clusters explanatory of how geographical contrasts 
contribute to general mortality dynamics 

To determine the extent to which geographical contrasts contribute to general Russian 
mortality dynamics, we focused on the four main clusters identified in the previous 
section. For simplicity, these clusters are named as:  

 
cluster 1 (red): Chernoziom, 
cluster 2 (pink): South, 
cluster 3 (dark blue): Siberia, 
cluster 4 (light blue): European North. 
 
 

5.1 Mortality dynamics by clusters  

For each of these four clusters, we calculated the SDR for the 16 groups of causes at 
each period. After merging various groups with strong similarities, Table 5 gives the 
results for 12 new groups.  

At the level of all-cause mortality, the dynamics of the four clusters are quite 
similar (Figure 10). Differences between clusters are mostly a matter of level: the 
Chernoziom cluster shows a trajectory that is almost identical to that for all-Russia. The 
trajectories of the other three clusters are almost the same, but at a lower level for the 
South cluster and a higher level for Siberia and the European North18. Significantly, 
however, with the 1988-89 mortality decline due to the anti-alcohol campaign, the 
differences between clusters narrowed. In particular, the European North and South 
approached the all-Russia level, at a time when the European North and Siberia were 
almost at the same level. The inter-cluster distance also increased somewhat from 1989 
to 1994, as the mortality increase was slightly steeper for clusters 3 and 4 than for 
clusters 1 and 2.  

 
 

                                                        
18 Only one cluster is below the all-Russia level, while three are equal to or above it. This is due to the fact that South, above the mean, is more 

heavily populated than the other three clusters. 
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Table 5: Male SDR (per 1000) by cause of death for the 4 main clusters  
and 4 periods 

Cluster Groups of causes 

 Total 1+10 2 3-5 6 7 8 9 11 12+13 14 15 16 

1969-70 

1 19.28 1.11 1.01 1.61 4.91 0.65 0.54 3.35 2.64 1.01 0.34 0.73 1.37 

2 18.56 0.96 1.14 2.24 3.97 1.14 0.56 3.80 1.54 1.14 0.21 0.66 1.21 

3 21.11 1.30 1.17 2.14 4.41 0.99 0.87 4.23 1.61 1.18 0.36 1.11 1.74 

4 21.71 0.95 1.33 2.02 5.56 0.98 0.71 4.67 1.86 1.02 0.33 0.94 1.35 

Russia 19.33 1.01 1.12 1.99 4.47 0.98 0.63 3.82 1.83 1.11 0.28 0.78 1.32 

1978-79 

1 20.97 0.73 0.76 1.83 5.29 1.38 0.55 3.88 2.48 1.04 0.47 0.93 1.64 

2 19.84 0.65 0.83 2.35 4.19 1.99 0.42 4.18 1.58 1.14 0.26 0.83 1.43 

3 22.39 0.95 0.91 2.35 3.55 2.31 0.79 5.10 1.56 1.15 0.52 1.37 1.83 

4 23.18 0.62 0.99 2.25 5.78 1.91 0.48 5.18 1.69 1.06 0.53 1.08 1.61 

Russia 20.75 0.70 0.86 2.20 4.60 1.79 0.53 4.30 1.77 1.14 0.39 0.96 1.52 

1988-89 

1 18.95 0.38 0.63 2.45 4.40 1.98 0.50 3.75 1.67 1.03 0.18 0.73 1.25 

2 18.42 0.37 0.65 2.83 3.44 2.18 0.42 4.32 1.12 1.14 0.12 0.74 1.09 

3 19.88 0.52 0.71 2.83 2.36 2.88 0.73 5.14 1.15 1.17 0.14 1.04 1.22 

4 20.13 0.36 0.81 2.82 3.47 2.77 0.40 5.18 1.15 1.01 0.19 0.81 1.16 

Russia 18.79 0.39 0.68 2.75 3.53 2.16 0.50 4.41 1.21 1.12 0.14 0.79 1.12 

1993-94 

1 24.20 0.57 0.58 2.69 5.62 2.71 0.80 4.38 1.77 1.34 0.55 1.46 1.72 

2 23.50 0.65 0.59 2.94 4.34 3.00 0.77 4.90 1.24 1.53 0.41 1.56 1.56 

3 26.59 0.84 0.65 2.93 2.95 4.29 1.19 5.94 1.36 1.60 0.66 2.31 1.86 

4 26.98 0.65 0.70 3.00 4.87 3.51 0.94 6.19 1.33 1.38 0.82 1.83 1.76 

Russia 24.45 0.66 0.61 2.87 4.47 3.04 0.91 5.17 1.34 1.49 0.54 1.72 1.64 
 

Groups of causes: 
1+10: Infectious diseases and influenza and pneumonia 
2: Stomach cancer  
3+4+5: Other cancers 
6: Atherosclerotic cardiosclerosis + Ill-defined 
7: Ischaemic heart diseases 
8: Other heart diseases 
9: Cerebrovascular diseases and other diseases of the circulatory system 
11: Chronic respiratory diseases 
12+13 Other diseases 
14: Accidental alcohol poisoning 
15: Suicide, homicide, and injury unspecified whether accidentally or purposely 

inflicted 
16: Other external causes   

Clusters 
1: (Red) Chernoziom 
2: (Pink) South 
3: (Dark blue) Siberia 
4: (Light blue) European North 
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Figure 10: Change in male all-cause SDR in the 4 main clusters,  
compared to Russia  

15

17

19

21

23

25

27

29

1969 1974 1979 1984 1989 1994

SDR (per 1000)

2 South 1 Chernoziom 

4 European North
3 Siberia

Russia

 
 
Almost the same phenomenon is observable here as when Russia is compared to 

other European republics of the former USSR, like Ukraine or the Baltic countries 
(Meslé and Shkolnikov, 2000; Meslé and Vallin, 2003; Meslé, 2004): so powerful and 
generalized were the impacts of first Gorbachev's anti-alcohol campaign, and then the 
socio-economic crisis due to the abrupt transition to a market economy, as to dominate 
all the European Republics of the former USSR and all the main Russian regions in 
comparable fashion. Only slight differences can be identified around these very 
dramatic changes in general mortality dynamics.  

However, greater differences appear when causes of death are taken into account 
(Figure 11). In fact, causes of death add three types of differentiation that do not appear 
at the level of all-cause mortality. First, some causes do not at all follow the big changes 
that are typical of the general dynamic. Second, some clusters are more heavily 
influenced than others by specific groups of causes. And, finally, some clusters show 
very specific mortality schedules for some groups of causes.  
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Figure 11: Changes in SDR by 12 groups of causes in the 4 main clusters, 
compared to Russia  
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In the first category, cancers appear highly specific, in that changes are wholly 
independent of the general scheme, either as steady, across-the-board decreases 
(stomach cancers) or increases (other cancers) over the review period. The trends in 
infectious diseases (including influenza and pneumonia), “other heart diseases” and all 
“other diseases” present no major inter-cluster differentiation, and are quite independent 
from the anti-alcohol campaign but markedly affected by the 1993-94 crisis.  

Several notable examples can be seen of clusters demonstrating particular all-
period effects of specific groups of causes. The Chernoziom cluster, for instance, which 
is the closest to the all-Russia level of all-cause mortality (Figure 10), shows much 
higher chronic respiratory diseases mortality than the all-Russia level in all four 
periods, and that mortality is continuously slightly below the mean in all the other three 
clusters. By contrast, the same Chernoziom cluster is consistently well below Russia for 
other cancers, while very slight differences are to be found between the other clusters 
and all-Russia. A third geographical peculiarity of that type affects the Siberia cluster, 
where the suicide and homicide SDR is constantly well above the rest of the country 
including the European North cluster, the total mortality of which was higher on Figure 
10.  

Finally, different mortality schedules are shown for specific groups of causes. For 
example, while South and Chernoziom clusters track the general schedule for 
“Atherosclerotic cardiosclerosis & ill-defined causes” quite closely, the European North 
and Siberia change quite differently. In the European North, mortality decline during 
the anti-alcohol campaign is much more spectacular than elsewhere. What is 
remarkable for Siberia is that mortality from that group of causes decreased 
exceptionally between 1969-70 and 1979-80 while it was increasing everywhere else. 
Some of these abnormalities may be explained by reverse observations made about 
ischaemic heart diseases, however. In Siberia, mortality from that group of causes rose 
far more than elsewhere in the first time interval and continued to increase rapidly in 
the second, while the rate of increase slowed in the South and Chernoziom. Meanwhile, 
in the European North that mortality has been rising steadily in both intervals. 
However, the ischaemic heart disease-related SDR was significantly lower at the time 
than that for the previous group of causes, especially in the European North. It is very 
probable that in that part of Russia, a large proportion of mortality from the large ill-
defined category including “atherosclerotic cardiosclerosis” is alcohol-related, and that 
the anti-alcohol campaign had a greater impact in that cluster than elsewhere. The 
Siberia cluster's situation is probably more related to a general improvement in cause of 
death registration, which resulted in a general reduction in the proportion of ill-defined 
causes over the whole period.  

The Siberia cluster also presents an atypical schedule, where the SDR from “other 
external causes” was much higher than elsewhere in 1969-70, but much closer to the 
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mean in 1988-89 and in 1994-95. It may be that this part of Russia was more affected 
by these causes during the rapid industrialization years, returning to the mean thereafter.  

The main point here is to clarify the impact of the two big events that affected 
mortality trends in the past 30 years: the anti-alcohol campaign and the socio-economic 
crisis. Three main features can be singled out. First is the highly differential response of 
causes of death. For some (cancers), the trends appeared quite independent of both 
events, while others (infectious diseases, other diseases, other heart diseases) are 
affected by the socio-economic crisis only. Yet others (violent deaths, most circulatory 
diseases) are dramatically affected by both events. 

Those causes of death whose trends are less affected by these events are also those 
that display less geographical variation. This is particularly so for stomach cancer. By 
contrast, geographical variations are wider for circulatory diseases and violent deaths, 
and for the latter in particular, geographical distance increases as mortality rises and 
decreases as mortality declines. More specifically, the 1993-94 socio-economic crisis 
exacerbated geographical inequalities in terms of suicide, homicide and  other external 
causes. 

However, differentiated trends, for most causes of death notwithstanding, the 
hierarchy between the four clusters remained substantially unchanged, producing a 
clearly constant inter-cluster hierarchy at the level of total mortality, as shown in 
Figure 10.  

 
 

5.2 Contribution of geographical dynamics to all-Russia mortality changes 

Is there a discernible relation between the geographical clustering of mortality by cause 
of death, and the observed changes in Russian mortality? We sought to answer that final 
question by decomposing changes in the Russian SDR observed over the three time 
intervals studied into the specific contributions of each cluster. Table 6 presents the 
results for the 10 clusters in terms of total mortality. From 1969-70 to 1978-79 
Russian19 male SDR increased by 142 per 100000. Then, from 1978-79 to 1988-89, it 
decreased by 199, and finally, from 1988-89 to 1993-94, it increased again by 594. 
Prima facie, a very large share of these changes was always attributable to the 4 first 
clusters alone. This is mainly due to the fact that these 4 clusters concentrate the 
overwhelming majority of the total mean population (95.6%). It can also be seen that 
cluster 2, which accounts for 41% of the total population, consistently dominates the 
all-Russia changes: it accounts for more than 30% of the total change at each period, 
and even close to 40% in the first and third periods. But it is also clear that the three 

                                                        
19 In fact, only 72 regions are considered here as data for Chechnya are still not available.  
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other main clusters play different roles from period to period, despite having population 
weights of the same magnitude. For example, cluster 1 accounts for 25% of the Russian 
mortality increase in the first period, cluster 3 only 15% and cluster 4 under 20%. By 
contrast, cluster 4 accounts for 26% of the mortality decrease in the second period, 
while clusters 1 and 3 account for less than 20% each. So the first period deterioration 
was more attributable to lower than higher mortality regions, while, conversely, higher 
mortality regions contributed more to the mortality decline during the anti-alcohol 
campaign. Finally, no such difference appeared during the third period of the huge 
mortality increase due to the socio-economic crisis, which affected all Russian territory 
more or less equally. 

 
 

Table 6: Contribution of each of the 10 clusters to the changes in  
Russian SDR for three periods 

 

 Absolute changes in SDR 
(per 100000) 

Proportion of the total change 
(%) 

 
Percent of 

 
Clusters 

1978-79 - 
1969-70 

1988-89 – 
1978-79 

1993-94 - 
1988-89 

1978-79 - 
1969-70 

1988-89 - 
1978-79 

1993-94 - 
1988-89 

population 

Russia 
142.4 -196.3 565.9     

72 regions 141.5 -198.7 594.9 100.0 100.0 100.0 100.0 

1 35.4 -38.9 103.9 25.0 19.6 17.5 19.4 
2 52.9 -62.3 227.5 37.4 31.4 38.2 40.8 
3 21.2 -37.5 106.5 15.0 18.9 17.9 17.3 
4 27.2 -51.8 118.3 19.2 26.1 19.9 18.1 
5 -0.1 -1.1 1.7 -0.1 0.6 0.3 0.3 
6 0.1 -1.2 2.1 0.1 0.6 0.3 0.4 
7 1.7 -0.5 2.4 1.2 0.2 0.4 1.2 
8 2.9 -7.2 6.7 2.0 3.6 1.1 1.6 
9 0.6 -0.7 1.2 0.4 0.3 0.2 0.2 
10 0.3 -1.8 2.7 0.2 0.9 0.5 0.7 

Changes in 
the population 
distribution 

-0.5 4.3 22.0 -0.4 -2.2 3.7  
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Table 7 examines in detail the contributions by causes of death of each of the 4 
main clusters. Major contributions are shown in bold type (black if positive, red if 
negative). During the first period, cardiovascular mortality is responsible for the biggest 
share of the contribution to the rise in national mortality in all clusters. However, that 
contribution differs by cluster. Cluster 2 is obviously the greatest contributor because of 
its population size. But, cardiovascular mortality is also the reason why cluster 1's 
contribution to the overall mortality increase is greater than that of clusters 3 and 4. 
Intriguingly, cluster 3 displays a major counterbalance between “atherosclerotic 
cardiosclerosis and ill-defined causes” and both ischaemic heart diseases and 
cerebrovascular diseases, reflecting the big improvement in cause of death registration 
occurring in that cluster, which contains most of Asian Russia, at the time.  

During the second period, “atherosclerotic cardiosclerosis and ill-defined causes” 
were responsible for the major contributions by clusters to falling Russian mortality, 
reflecting the fact that the anti-alcohol campaign coincided with a general improvement 
in cause-of-death registration. This improvement was more significant in the Northern 
part of European Russia (cluster 4), which thus contributes more than clusters 1 and 3 to 
the total mortality decline notwithstanding the comparable population size of these 
clusters.  

In the third period, almost every group of causes in all four clusters contributes to 
the general increase in total Russian mortality. Barring stomach cancer, which 
continues to play a positive role, all causes and clusters deteriorate to an equal extent 
with the economic and social crisis.  

 
 

6. Conclusion 

The complex geography of mortality and causes of death, and their time-dependent 
variations in a large and heterogeneous country like Russia, make it very difficult to 
advance simple, firm conclusions for any single period, and even more so for a global 
overview of the four periods analysed here. Arguably, however, at least three 
interesting conclusions can be drawn from the present attempt. 

Firstly, while there may be no clear and complete coincidence between 
geographical variations in total mortality and cause-of-death levels for the territory of 
Russia as a whole, there is in European Russia a clear partition between south-west and 
north-east, both in terms of total mortality and cause-of-death patterns.  

Secondly, when analysing global cause-of-death patterns for all periods combined, 
that contrast is clearly confirmed at whole-country level by the prolongation of the 
southern part of European Russia by the continuation of the chernoziom belt along the  
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Table 7: Contribution of causes of death of each of the 4 main clusters to the 
changes in Russian SDR for three periods (percent) 

 

 1978-79 - 1969-70 1988-89 - 1978-79 1993-94 - 1988-89 

 1 2 3 4 1 2 3 4 1 2 3 4 

Total 25.0 37.4 15.0 19.2 19.6 31.4 18.9 26.1 17.5 38.2 17.9 19.9 

of which, by cause 
of death 

            

Infectious 
diseases 

-3.4 -5.3 -2.7 -2.6 2.0 3.4 1.7 1.3 0.2 1.0 0.4 0.2 

Stomach cancer -3.6 -8.9 -3.1 -4.4 1.2 3.9 1.5 1.6 -0.2 -0.5 -0.2 -0.3 

Other digestive 
cancers 

-0.1 -0.2 0.0 0.1 -2.1 -3.2 -1.3 -1.5 0.2 0.3 0.1 0.2 

Cancer of larynx. 
trachea. bronchus 
and lung 

2.4 2.9 1.9 2.3 -2.8 -5.0 -1.9 -2.3 0.4 0.1 0.0 0.2 

Other cancers 0.9 0.7 0.5 0.7 -1.1 -2.4 -0.5 -1.0 0.2 0.4 0.1 0.2 

Atherosclerotic 
cardiosclerosis + 
Ill-defined 

5.6 6.3 -10.2 2.9 8.6 16.4 8.9 19.7 4.1 6.7 1.6 4.1 

Other ischaemic 
heart diseases 

10.7 24.6 15.5 12.2 -5.9 -4.2 -4.3 -7.3 2.4 6.2 3.8 2.1 

Other heart 
diseases 

0.1 -4.1 -0.9 -3.1 0.5 -0.1 0.5 0.7 1.0 2.6 1.2 1.6 

Cerebrovascular 
diseases + Other 
diseases of the 
circulatory system 

7.9 11.2 10.2 6.6 1.2 -3.1 -0.3 0.0 2.1 4.4 2.1 2.9 

Influenza+pneumo
nia 

-2.3 -3.7 -1.3 -1.7 1.4 2.7 1.5 1.0 0.4 1.0 0.5 0.6 

Chronic respiratory 
diseases 

-2.5 1.0 -0.6 -2.2 7.8 10.1 3.1 4.6 0.4 0.9 0.6 0.5 

Digestive diseases 0.8 0.3 0.3 0.0 0.2 0.3 0.0 0.2 0.5 1.3 0.6 0.5 

Other diseases -0.4 -0.2 -0.7 0.6 -0.1 -0.2 -0.1 0.2 0.6 1.6 0.6 0.6 

Accidental alcohol 
poisoning 

2.0 1.4 1.9 2.7 2.8 3.0 2.9 2.9 1.2 2.2 1.4 1.8 

Suicide + 
Homicide+Injury 
unspecified 

2.9 4.9 3.0 1.8 1.9 2.1 2.5 2.3 2.4 6.2 3.4 2.9 

Other external 
causes 

4.0 6.5 1.1 3.4 3.8 7.7 4.6 3.8 1.5 3.6 1.7 1.7 

 



Demographic Research: Volume 12, Article 13 

http://www.demographic-research.org      367 

Kazakhstan border. At the same time, however, a clear split is also made by a second 
frontier, that of Ural, between Europe and Asia, for the north-eastern part of Russia. 
With the exception of the chernoziom belt, therefore, Siberia appears as a very different 
world from European Russia. 

Thirdly, looking at relations between the global cause-of-death patterns (Figure 7) 
and that for each of the four periods (Figure 3), the period 1988-1989 shows the closest 
similarities with the global view, while the three other periods are more peculiar. It is 
true that the period 1988-89, which is that of the lowest variance in total mortality, is 
also characterized by the highest life expectancy, due to the transient decline in 
alcoholism, while cardiovascular diseases had already risen to prominence in the 
Russian disease profile. The other three periods have their individual characteristics. 
The first remains a transition period in which infectious diseases still play an important 
role in the Russian disease profile and above all its geographical variations. In the 
second period, mortality is higher and much more tied to cardiovascular diseases and 
alcoholism, but geographical differences in total mortality are less important. The 
geographical contours become closer to that of the period 1988-89, especially with the 
clear split made by Ural. By contrast, the profound economic and social crisis of 1993-
94 makes the geography of cause-of-death patterns of this final period again highly 
discrete. So, 1988-89 appears to be a base period, and thus fairly typical of the whole 
period. However, that global period marked by such wide fluctuations may itself be a 
singular one. Once the 2002 census results become available, it will be interesting to see 
whether the geographical pattern of 1988-89 remains a robust benchmark or whether 
the more recent trends in Russian life expectancy will result in a new geographical 
cause-of-death pattern.  
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Annex I. Administrative units of the Russian Federation 

Table I-1: List of the 73 administrative units in alphabetical order    

 
Altai Kray & Republic of Altai 71 Lipetsk Oblast 38 Republic of Tatarstan 42 

Amur Oblast 96 Magadan Oblast & Сhukchi 
autonomous district 

99 Republic of Tuva 81 

Arkhangelsk Oblast 5 Moscow 20 Rostov Oblast 59 

Astrakhan Oblast 43 Moscow Oblast 21 Ryazan Oblast 23 

Belgorod Oblast 35 Murmansk Oblast 8 Sakhalin Oblast 100 

Bryansk Oblast 15 Nizhny Novgorod Oblast 33 Samara Oblast 46 

Chechen & Ingush Republics 56 Novgorod Oblast 12 Saratov Oblast 47 

Chelyabinsk Oblast 68 Novosibirsk Oblast 73 Smolensk Oblast 24 

Chita Oblast 88 Omsk Oblast 74 St. Petersburg 10 

Chuvash Republic 31 Orenburg Oblast 64 Stavropol Kray & Karachaev- 58 

Irkutsk Oblast 86 Oryol Oblast 22 Circassian republic  

Ivanovo Oblast 17 Penza Oblast 45 Sverdlovsk Oblast 67 

Kabardin-Balkar Republic 53 Perm Oblast 65 Tambov Oblast 39 

Kaliningrad Oblast 101 Primorsky Kray 94 Tomsk Oblast 75 

Kaluga Oblast 18 Pskov Oblast 13 Tula Oblast 26 

Kamchatka Oblast 97 Republic of Bashkortostan 61 Tver Oblast 25 

Kemerovo Oblast 72 Republic of Buryatia 80 Tyumen Oblast 76 

Khabarovsk Kray & Jewish 
autonomous oblast 

95 Republic of Dagestan 51 Udmurt Republic 62 

Kirov Oblast 32 R. of Kalmykia - Khalmg 
Tangch 

41 Ulyanovsk Oblast 48 

Kostroma Oblast 19 Republic of Karelia 3 Vladimir Oblast 16 

Krasnodar kray & R. of 
Adygeya 

57 Republic of Komi 4 Volgograd Oblast 44 

Krasnoyarsk Kray & Republic 
of Khakasia 

83 Republic of Mari El 29 Vologda Oblast 7 

Kurgan Oblast 63 Republic of Mordovia 30 Voronezh Oblast 36 

Kursk Oblast 37 Republic of North Ossetia 55 Yaroslavl Oblast 27 

Leningrad Oblast 11 Republic of Sakha (Yakutia) 91   
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Table I-2: List of the 73 administrative units in numerical order 

 
3 Republic of Karelia 32 Kirov Oblast 64 Orenburg Oblast 

4 Republic of Komi 33 Nizhny Novgorod Oblast 65 Perm Oblast 

5 Arkhangelsk Oblast 35 Belgorod Oblast 67 Sverdlovsk Oblast 

7 Vologda Oblast 36 Voronezh Oblast 68 Chelyabinsk Oblast 

8 Murmansk Oblast 37 Kursk Oblast 71 Altai Kray & Republic of Altai 

10 St. Petersburg 38 Lipetsk Oblast 72 Kemerovo Oblast 

11 Leningrad Oblast 39 Tambov Oblast 73 Novosibirsk Oblast 

12 Novgorod Oblast 41 Republic of Kalmykia - Khalmg 
Tangch 

74 Omsk Oblast 

13 Pskov Oblast 42 Republic of Tatarstan 75 Tomsk Oblast 

15 Bryansk Oblast 43 Astrakhan Oblast 76 Tyumen Oblast 

16 Vladimir Oblast 44 Volgograd Oblast 80 Republic of Buryatia 

17 Ivanovo Oblast 45 Penza Oblast 81 Republic of Tuva 

18 Kaluga Oblast 46 Samara Oblast 83 Krasnoyarsk Kray & Republic of 
Khakasia 

19 Kostroma Oblast 47 Saratov Oblast 86 Irkutsk Oblast 

20 Moscow 48 Ulyanovsk Oblast 88 Chita Oblast 

21 Moscow Oblast 51 Republic of Dagestan 91 Republic of Sakha (Yakutia) 

22 Oryol Oblast 53 Kabardin-Balkar Republic 94 Primorsky Kray 

23 Ryazan Oblast 55 Republic of North Ossetia 95 Khabarovsk Kray & Jewish 
autonomous oblast 

24 Smolensk Oblast 56 Chechen & Ingush Republics 96 Amur Oblast 

25 Tver Oblast 57 Krasnodar kray & Republic of 
Adygeya 

97 Kamchatka Oblast 

26 Tula Oblast 58 Stavropol Kray & Karachaev-
Circassian  rep. 

99 Magadan Oblast & Сhukchi 
autonomous district 

27 Yaroslavl Oblast 59 Rostov Oblast 100 Sakhalin Oblast 

29 Republic of Mari El 61 Republic of Bashkortostan 101 Kaliningrad Oblast 

30 Republic of Mordovia 62 Udmurt Republic   

31 Chuvash Republic 63 Kurgan Oblast   
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Figure annex: Map of administrative units used for the geographical analysis.   

   Numbers are listed above.  
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Solid lines are for units used, dotted lines are for autonomous territories (not 
distinguished for the analysis) 
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Annex II. The choice of colour sets for period-specific maps 

To make the maps and figures as understandable as possible, we endeavoured to use 
colors whose signification would remain near-constant even if the borders of clusters 
that they cover varied. The color of each global cluster (for the four periods 
simultaneously, Section III) was selected on the basis of the dendrogram produced by 
the clustering process, and was chosen from the last step of the process. Two 
contrasting colors (blue and red) were attributed to the two large clusters obtained at the 
end (Figure 5 above). Then, at every reverse step towards a greater numbers of clusters, 
one cluster is subdivided into two. We kept the former color for the larger, and chose a 
new but allied color for the smaller. Finally, we selected 10 colours for the global 
clusters. 

When repeating the analysis separately for each period, the geographic contents of 
clusters clearly vary. But most share many characteristics with clusters of the global 
analysis, and we aimed to use the same colors to reflect such similarities. To do that, we 
calculated the distance between period-specific clusters and global clusters in terms of 
cause-of-death levels and patterns for each period. We first computed the Euclidian 
distance between each region at one period to global clusters:  
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and, finally, the distance between each period-specific cluster and the global clusters 
was obtained as the average of the Euclidian distances of regions belonging to the 
period-specific cluster. 

On the basis of these distances, we assigned the color of the nearest global cluster 
to each period-specific cluster (Table II-1). Note that a period-specific cluster and the 
nearest global cluster are not necessarily the closest geographically. We also used the 
same colors to plot the stars representing the cause-of-death patterns (Figures 4, 6, 
and 9).  

In 3 of 4 periods, the same global cluster was the nearest for two period-specific 
clusters. We addressed this problem by adding a specific pattern to the selected color to 
maintain the differentiation between the two period-specific clusters. For example, in 
1978-1979 the global cluster 1 (red) is the nearest for period-specific clusters 1 and 8, 
but at this period cluster 8 includes only the Republic of Dagestan, and we attributed the 
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red color to cluster 1, shadowed by a same-colour pattern for cluster 8, which will be 
numbered 11, in that case. Conversely, the color of global cluster 8 (orange) is not used 
for any period-specific cluster, since that global cluster never appeared as the nearest 
for any period-specific cluster. 

Table II-2 gives the number of units for each cluster (either global or period 
specific), including a column showing the color used for each on the maps. Note that 
lines 1 and 6 also show the alternative pattern used to identify the additional cluster 11.  

 
 

Table II-1: Distance between period-specific clusters and global clusters 

 

Period-specific Global cluster number 

cluster number 1 2 3 4 5 6 7 8 9 10 

1970 

1 0.0005 0.0080 0.0197 0.0130 0.0737 0.0850 0.0591 0.0151 0.0757 0.0383 

2 0.0123 0.0004 0.0078 0.0089 0.0553 0.0563 0.0652 0.0297 0.0633 0.0378 

3 0.0136 0.0074 0.0031 0.0059 0.0371 0.0465 0.0848 0.0237 0.0385 0.0283 

4 0.0129 0.0120 0.0144 0.0012 0.0464 0.0606 0.1114 0.0222 0.0737 0.0473 

5 0.1117 0.1187 0.1097 0.0811 0.0538 0.1049 0.2808 0.1350 0.1454 0.1180 

6 0.1155 0.1039 0.0696 0.0797 0.0483 0.0313 0.2278 0.1034 0.0983 0.1141 

7 0.0555 0.0463 0.0633 0.0859 0.1382 0.1367 0.0101 0.0806 0.0996 0.0683 

8 0.0092 0.0310 0.0446 0.0288 0.0966 0.1150 0.0858 0.0158 0.1056 0.0611 

9 0.0735 0.0615 0.0399 0.0661 0.0758 0.0827 0.0948 0.0682 0.0165 0.0438 

10 0.0780 0.0657 0.0501 0.0707 0.0818 0.0820 0.1319 0.0956 0.0254 0.0139 

1979 

1 0.0002 0.0093 0.0199 0.0122 0.0715 0.0841 0.0645 0.0142 0.0777 0.0406 

2 0.0099 0.0001 0.0085 0.0088 0.0571 0.0594 0.0620 0.0277 0.0653 0.0368 

3 0.0248 0.0109 0.0003 0.0105 0.0357 0.0338 0.0885 0.0290 0.0331 0.0365 

4 0.0128 0.0111 0.0138 0.0008 0.0424 0.0576 0.1119 0.0239 0.0732 0.0461 

5 0.0718 0.0554 0.0384 0.0541 0.0154 0.0213 0.1406 0.0966 0.0688 0.0597 

6 0.0699 0.0549 0.0331 0.0406 0.0277 0.0128 0.1657 0.0667 0.0561 0.0720 

7 0.0866 0.0810 0.0984 0.1248 0.1909 0.1842 0.0048 0.1046 0.1366 0.1066 

8 0.0148 0.0413 0.0525 0.0333 0.0969 0.1230 0.1040 0.0187 0.1140 0.0704 

9 0.1322 0.1037 0.0608 0.0994 0.0714 0.0589 0.1902 0.1216 0.0131 0.0736 

10 0.0448 0.0470 0.0437 0.0506 0.0634 0.0797 0.1067 0.0732 0.0443 0.0029 
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Table II-1:  (Continued)  

 

Period-specific Global cluster number 

cluster number 1 2 3 4 5 6 7 8 9 10 

1989 

1 0.0003 0.0102 0.0218 0.0133 0.0689 0.0843 0.0661 0.0196 0.0803 0.0388 

2 0.0070 0.0002 0.0088 0.0068 0.0556 0.0616 0.0653 0.0244 0.0651 0.0359 

3 0.0236 0.0092 0.0006 0.0110 0.0402 0.0338 0.0795 0.0278 0.0382 0.0382 

4 0.0144 0.0056 0.0054 0.0016 0.0413 0.0449 0.0933 0.0235 0.0596 0.0423 

5 0.1090 0.0731 0.0505 0.0622 0.0304 0.0230 0.2009 0.1129 0.0938 0.0990 

6 0.1164 0.0806 0.0599 0.0773 0.0391 0.0154 0.2022 0.1406 0.0772 0.0813 

7 0.0639 0.0710 0.0898 0.1087 0.1787 0.1760 0.0037 0.0840 0.1403 0.1005 

8 0.0429 0.0413 0.0316 0.0367 0.1021 0.0903 0.0946 0.0091 0.0794 0.0848 

9 0.0633 0.0584 0.0330 0.0568 0.0629 0.0646 0.1323 0.0700 0.0097 0.0319 

10 0.0270 0.0254 0.0269 0.0320 0.0501 0.0587 0.0842 0.0527 0.0497 0.0040 

1994 

1 0.0006 0.0093 0.0241 0.0132 0.0738 0.0875 0.0674 0.0218 0.0885 0.0437 

2 0.0070 0.0002 0.0103 0.0084 0.0592 0.0649 0.0620 0.0260 0.0669 0.0359 

3 0.0271 0.0122 0.0012 0.0139 0.0348 0.0295 0.0824 0.0331 0.0348 0.0377 

4 0.0142 0.0075 0.0066 0.0006 0.0367 0.0439 0.1008 0.0232 0.0602 0.0414 

5 0.1202 0.1057 0.0705 0.0918 0.0268 0.0530 0.1992 0.1371 0.0568 0.0880 

6 0.1234 0.0879 0.0618 0.0912 0.0465 0.0264 0.1685 0.1406 0.0825 0.0945 

7 0.0757 0.0818 0.1048 0.1202 0.2135 0.2077 0.0077 0.0871 0.1687 0.1241 

8 0.0730 0.0639 0.0503 0.0605 0.1302 0.1077 0.1161 0.0272 0.0973 0.1126 

9 0.1020 0.0866 0.0560 0.0908 0.0788 0.0725 0.1521 0.1164 0.0113 0.0545 

10 0.0383 0.0359 0.0432 0.0480 0.0713 0.0841 0.0787 0.0650 0.0622 0.0076 
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Table II-2: Number of administrative units in the global clusters and in 
corresponding nearest cluster(s) for specific periods 

 

Global cluster Number of units in the nearest cluster(s)  

Number Color 
Number 
of units 

1969-70 1978-79 1988-89 1993-94 

1  /  19 10/1 25/1 13 18 

2  18 39 29 18 6 

3  11 10 8 19 20 

4  17 5 1 16 19 

5  1 1 4 - 1 

6  /  1 1 2 1/2 3 

7  1 4 1 1 1 

8  2 - - 1 1 

9  1 1 1 1 2 

10  1 1 1 1 1 

No data  1    1 

Total  73 73 73 73 73 
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Annex III. Why use SDR  as a weight? 

 
Suppose there are two causes with very similar variations across regions. A desirable 
property of a distance measure would be that such measure does not change if we 
aggregate the two causes of death into one.  

Let ( ) ( ) СtrSDRtrSDR +⋅= 1,,2,, λ . Let 1&2 denote the sum of causes 1 and 

2. Then ( ) ( ) СtrSDRtrSDR +⋅+= 1,,)1(2&1,, λ and for any pair of regions r1 

and r2:  

( ) ( )( ) ( ) ( )( ) ( ) ( )( )2&1,,2&1,,2,,2,,1,,1,, 121212 trWtrWtrWtrWtrWtrW −=−=−
 

It is clear that the sum of simple Euclidian distances D[W(r2,t,1),W(r1,t,1)] and 
D[W(r2,t,2),W(r1,t,1)] will be higher than the distance for the summary cause 1&2 

D[W(r2,t,1&2),W(r1,t,1&2)]. However with weights, equal to ( )itSDR ,,0 , the two 

distances are equal:  
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Annex IV. Life expectancy at birth for regions in each SDR interval  
          (see footnote 10)   

 
 

Males 1969-70 1978-79 1988-89 1993-94 
SDR intervals  

<12.22 69.80    

12.22-15.66 66.82 66.22 67.42  

15.66 to 19.10 64.43 64.43 64.96 65.25 

19.10 to 22.54 61.98 61.55 63.50 61.27 

22.54 to 25.98 60.56 59.25 62.94 58.87 

25.98 to 29.42 58.60 57.90  56.45 

>= 29.42 56.44   48.70 

 
 

Females 1969-70 1978-79 1988-89 1993-94 
SDR intervals  

<6.92 82.62 81.16   

6.92-8.62 77.08 75.43 76.68  

8.62 to 10.32 74.68 74.86 75.29 74.74 

10.32 to 12.02 73.27 73.23 74.12 73.12 

12.02 to 13.72 70.99 71.15 72.55 71.66 

13.72 to 15.43 70.26 68.18 70.20 69.59 

>= 15.43  68.21 68.90 58.16 
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