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The analysis of the primary morbidity dynamics in the population of the Krasnoyarsk region is performed 

for the period 2005–2015. The incidence forecast by classes of ICD diseases, X revision is calculated. It was 
found that the figures of the first time revealed incidence in the Krasnoyarsk region exceeded the average for the 
Russian Federation during the years 2011–2014 on neoplasms, nervous system diseases, diseases of the circula-
tory and the digestive systems, diseases of the musculoskeletal system and connective tissue, endocrine diseases 
and a number of other systems. The values of the integral health risk indicators are calculated by the methodol-
ogy of State Sanitary and Epidemiological Surveillance Agency of the year 1995. For risk characteristics the 
following criteria are used: integral index of health less than <0.312 – minimal risk; 0.313–0.500 – moderate 
risk; 0.501–0.688 – increased risk of more than 0.689 – the highest risk. It was found that the increased health 
risk is typical of 21 municipal territories of the region, which is home to 66.1 % of the population. Among the 
areas with “high” public health risk in different years were Sharypovo, Birilyussy and Evenk districts. In most 
areas the priorities relate to a group of non-communicable diseases associated with the negative impact of vari-
ous factors of habitat population (disease of the respiratory system, circulatory system, neoplasms, including 
malignant, etc.). According to the forecasts in 2016 we expect the decrease in the proportion of inhabitants in 
the region from the group with the “moderate” and “elevated” risk, and an increase in the number of people 
with “high” and “minimal” risk to public health. It is shown that a number of regional municipalities have a 
necessity in the planning and implementation of measures to improve the population health. 
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Mineral resources extraction, processing 
industries, and electricity, gas and water supply 
develop in the Russian Federation, and produc-
tion volumes in these spheres have already been 
growing for a long time. It all leads to greater 
anthropogenic load on the environment.  

Environment contamination caused by var-
ious production branches, as well as occurrence 
of new challenges and threats, damages popula-
tion health and it is an acute ecologic problem 
having great social and economic significance 

[9,11,14]. 
Industrial production is concentrated in big 

cities and most people also live there so ecologic 
situation in them is rather tense and it is connect-
ed both with current enterprises functioning and 
ecological problems inherited from past activi-
ties [16]. 

Unfavorable environment existing in con-
temporary cities and being caused by intense 
contaminating emissions of industrial enterprises 
and transport leads to growth in morbidity and 
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occurrence of diseases in all population groups, 
first of all children; morbidity in its turn results 
in economic losses of the state [2,4-7,10,13,15]. 

It becomes quite evident that population 
health is an integrated index of human environ-
ment quality and its influence on life activity of a 
human body. Thereby public health indexes be-
come integral indexes of medical and ecological 
welfare and can be used as criteria for its as-
sessment; ecological processes can therefore be 
considered top determinants of human welfare 
[1,3,12,17].  

Krasnoyarsk region can be character-
ized as having highly developed industry and 
growing contamination levels caused by motor 
transport. Industries on this territory exert sig-
nificant influence on human environment. And 
here we note that population health monitoring 
becomes really essential as it provides data for 
examining influence environmental factors 
have on population health. It helps to create 
priority measures aimed at eliminating adverse 
effects caused by these factors as well as to 
assess population health and to give forecasts 
on it. Population health is a whole set of quan-
titative indexes where morbidity indexes are 
among the most important ones. And if we 
take Krasnoyarsk region we can see that aver-
age morbidity indexes for many diseases cate-
gories here constantly exceed average levels in 
the RF and such trends are characteristic for 
population health in this region.  

Research goal: to assess primary mor-
bidity levels and dynamics for Krasnoyarsk 
region population basing on the data provided 
by social and hygienic monitoring 

Data and methods. To analyze prima-
ry morbidity dynamics for Krasnoyarsk region 
population we used data taken from the state 
statistic observation form No. 12 "Information 
on number of diseases registered in patients 
living in the area of a medical organization 
service" provided by Krasnoyarsk Public 
Health Ministry. The data comprised children, 
teenagers and adult population groups; the to-
tal population number in Krasnoyarsk region 
amounted to 2,866,490 people (on the 1st of 
January, 2015) and it was taken as per each of 

55 city districts and municipal districts sepa-
rately over 2005-2015 as well. 

We analyzed long-term (2005-2015) 
primary morbidity dynamics for Krasnoyarsk 
region population; we calculated morbidity 
forecast for diseases categories taken as per 
International Diseases Classification, Revision 
X, taking all the revealed trends and correla-
tion with average long-term indexes into ac-
count [6]. We also calculated and assessed 
population health "risk" degree in conformity 
with "Integral population health assessment on 
territories" guidelines [5]. Integral health in-
dex, in addition to comparison between territo-
ries, has a criterion score which corresponds to 
different degree of population health risk in 
territories: minimal risk value is less than 
0.312; moderate risk value amounts to 0.313-
0.500; increased risk value is 0.501-0.688; and 
if the value is higher than 0.689 risk is high.  

We assessed authentic discrepancies 
between compared average values depending 
on t-criterion value (Student's t-criterion). We 
used MS Excel to analyze and statistically 
process the information. 

Results and discussion. Primary mor-
bidity (with a diagnosis made for the first 
time) among Krasnoyarsk region population 
amounted to 785.9 cases per 1,000 people in 
2015 which was authentically lower by 2% 
than in 2014. Respiratory organs diseases oc-
cupy the 1st  place in primary morbidity struc-
ture, both in the region as a whole and as per 
different age groups (children, teenagers and 
adults) (35.2%, 59.5%, 42.8%, 18.7% corre-
spondingly). The 2nd place belongs to injuries, 
intoxications and some other consequences of 
external causes (13.7 %, 6.4 %, 14.6 %, and 
18.5 % correspondingly). The 3rd place among 
children and teenagers belongs to skin and 
subcutaneous tissue diseases (5.2 % in the re-
gion as a whole, 4.9 % and 5.6 % correspond-
ingly); urogenital system diseases have the 
same place among adults  (7.4 % in the region 
as a whole, 11.2 % correspondingly). 

Table 1 contains primary morbidity 
indexes for Krasnoyarsk region population 
taken in dynamics over 2011-2015 and 
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compared with average country morbidity 
indexes. 

As per data given in Table 1, primary 
morbidity indexes for Krasnoyarsk region 
population were higher than average country 
indexes in 2011-2014 for such diseases as ne-
oplasms, nervous system diseases, circulatory 
and digestive system diseases, musculoskeletal 
system  and connective tissue diseases, endo-
crine system and urogenital system diseases, 
eye and ear diseases, injuries, and intoxica-
tions. Morbidity for respiratory organs diseas-
es, blood and blood-making organs diseases, 
skin and subcutaneous tissue diseases in Kras-

noyarsk region is lower than in the Russian 
Federation on average. There are no authentic 
discrepancies in the morbidity levels for diges-
tive organs diseases, skin and subcutaneous 
tissue diseases and congenital abnormalities 
(malformations) between Krasnoyarsk region 
and the Russian Federation as a whole.  

Dynamics of primary morbidity indexes 
for Krasnoyarsk region population in 2010-
2014 is characterized with an authentic trend 
showing both growth and reduction and it co-
incides with the overall trends of changes in 
the whole country indexes. 
 

 
Table 1 

Primary morbidity dynamics in Krasnoyarsk region and in the Russian Federation, number of 
cases per 1000 people, ‰ 

Disease category, territory 
year Annual average 

growth rate (▲), de-
crease rate (▼), % 2011* 2012* 2013 2014 2015 

Registered diseases, total 
Russian Federation1 796.9 793.9 799.4 787.1 n/a ▲0.2 
Krasnoyarsk region 832.62 829.3 808.8 805.7 785.9 ▼1.4 

Some infectious and parasitic diseases 
Russian Federation1 32.4 32.1 30.9 30.8 n/a ▼1.7 
Krasnoyarsk region 30.73 36.22 34.6 34.9 30.8 ▼0.3 

Neoplasms 
Russian Federation1 32.4 32.1 30.9 30.8 n/a ▼1.7 

Krasnoyarsk region 30.73 36.22 34.6 34.9 30.8 ▼0.3 
Blood and blood-making organs diseases  

and certain disorders involving immune mechanism  
Russian Federation1 4.7 4.7 4.7 4.7 n/a ▼0.8 

Krasnoyarsk region 4.26 4.08 3.8 3.9 3.8 ▼2.6 
Endocrine system diseases, digestive disorders and metabolic disorders  

Russian Federation1 10.3 10.6 10.6 11.2 n/a ▲2.2 

Krasnoyarsk region 12.23 12.18 11.1 11.7 13.4 ▲1.6 
Nervous system diseases 

Russian Federation1 16.5 16.3 16.5 16.2 n/a ▼0.2 
Krasnoyarsk region 20.01 18.24 19.0 19.1 16.9 ▼2.9 

Eye and its accessory apparatus diseases 
Russian Federation1 33.3 35.2 35.0 34.7 n/a ▲1.5 
Krasnoyarsk region 47.26 45.9 44.0 43.6 41.5 ▼3.1 

Ear and mastoid diseases 

Russian Federation1 27.8 28.2 28.0 27.7 n/a ▲0.5 

Krasnoyarsk region 30.28 31.35 29.8 29.9 27.7 ▼2.2 
Circulatory system diseases 

Russian Federation1 28.2 26.6 29.9 28.8 n/a ▲1.3 
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Disease category, territory 
year Annual average 

growth rate (▲), de-
crease rate (▼), % 2011* 2012* 2013 2014 2015 

Krasnoyarsk region 31.35 32.78 34.4 32.9 33.9 ▲0.5 
Respiratory organs diseases 

Russian Federation1 338.8 330.9 338.4 333.4 n/a ▲0.5 
Krasnoyarsk region 311.29 295.89 295.3 286.1 276.5 ▼2.7 

Digestive organs diseases 
Russian Federation1 34.8 34.8 35.2 36.6 n/a ▲2.0 
Krasnoyarsk region 36.6 36.6 35.3 38.7 37.1 r0.2 

Skin and subcutaneous tissue diseases 
Russian Federation1 48.0 48.0 47.0 46.3 n/a ▼0.7 
Krasnoyarsk region 43.77 43.77 42.3 41.5 40.8 r0.1 

Musculoskeletal system and connective tissue diseases 
Russian Federation1 33.6 33.2 32.3 31.8 n/a ▼1.4 
Krasnoyarsk region 43.68 43.68 40.3 41.7 41.1 ▼1.9 

Urogenital system diseases 
Russian Federation1 49.3 49.6 49.8 49.0 n/a ▲0.6 
Krasnoyarsk region 55.8 57.33 54.4 54.6 58.5 ▲0.5 

Congenital abnormalities (malformations) 
Russian Federation1 2.1 2.1 2.1 2.1 n/a ▲▼0.0 
Krasnoyarsk region 2.12 1.78 1.9 1.8 2.1 s0.6 

Injuries. intoxications and some other consequences of external causes  
Russian Federation1 92.80 93.8 92.6 90.2 n/a ▼0.3 
Krasnoyarsk region 111.47 113.16 107.3 109.6 108.0 ▼0.9 

Note: * – data taken from EMISS of Federal Service of State Statistics  ; r – statistically not authentic trend; 
1 – annual average growth/decrease rate is calculated for the period of 2010-2014. 

Thus, morbidity level for blood and 
blood-making organs diseases tended to de-
crease with average annual decrease rate equal 
to 5.4% in Krasnoyarsk region and 0.8% in the 
Russian Federation; for nervous system dis-
eases, 2.1% and 0.2% correspondingly; for 
musculoskeletal system diseases, 1.9% and 
1.4% correspondingly. Morbidity levels for 
neoplasms and circulatory system diseases 
tended to grow both in Krasnoyarsk region and 
in the Russian Federation in 2010-2014 and 
annual average increase rate in Krasnoyarsk 
region was higher than in the RF as a whole 
being equal to 5.8% and 2.6% in Krasnoyarsk 
region correspondingly and 1.7% and 1.3% in 
the RF correspondingly. 

Overall primary morbidity continued to 
decrease in Krasnoyarsk region in 2015 and 
annual average decrease rate over 2011-2015 
was equal to 1.4%. Statistically authentic de-
crease in primary morbidity was detected for 

the following diseases: blood diseases (annual 
average decrease rate was equal to 2.6%); 
nervous system diseases (annual average de-
crease rate was equal to 2.8%); respiratory or-
gans diseases (annual average decrease rate 
was 2.7%); eye and its accessory apparatus 
diseases (annual average decrease rate was 
equal to 3.0%); musculoskeletal system dis-
eases (annual average decrease rate was equal 
to 1.9%); ear diseases (annual average de-
crease rate was equal to 2.2%); the data are 
shown in Figures 1, 2, and 3. Primary morbidi-
ty for certain diseases categories tends to 
grow; it is true for neoplasms (annual average 
growth rate is equal to 4.3%); endocrine sys-
tem diseases (annual average growth rate is 
equal to 1.5%); circulatory system diseases 
(annual average growth rate is equal to 0.5%); 
urogenital system diseases (annual average 
growth is equal to 0.5%); the trend is shown in 
Figure 4. (The y-axis description to the left: 
cases per 1000 people a year). 
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Figure 1. Decrease trend of primary morbidity 
for blood and blood-making organs diseases in 

Krasnoyarsk region, 2011-2015 (0/00). 
 

 
Figure 2. Decrease trend of primary morbidity 

for nervous system diseases in Krasnoyarsk 
region, 2011-2015 (0/00) 

 

Figure 3. Decrease trend of primary morbidity 
for respiratory organs diseases in Krasnoyarsk 

region, 2011-2015 (0/00) 

 

Figure 4. Increase trend of primary morbidity 
for neoplasms in Krasnoyarsk region, 2011-

2015 (0/00) 

Table 2 
Dynamics and forecast of primary morbidity indexes for Krasnoyarsk region population (p <0.005) 

Disease category 

Annual average 
growth rate (▲), 

decrease rate 
(▼), % 

Forecast,  
2016. 

forecast,  
2017. 

Index Δ Index Δ 

Total number of diseases ▲0.2 824.0 0.44 825.6 0.44 

Some infectious and parasitic diseases ▼2.9 30.1 0.2 29.1 0.19 

Neoplasms ▲3.98 17.3 0.15 17.8 0.15 
Blood and blood-making organs diseases and some dis-
orders involving immune mechanism ▼1.1 3.97 0.07 3.92 0.07 

Endocrine system diseases, digestive disorders and met-
abolic disorders ▲2.3 12.9 0.13 13.2 0.13 

Nervous system diseases ▲1.2 19.7 0.16 19.9 0.16 

Eye and its accessory apparatus diseases ▼0.3 44.4 0.24 44.3 0.24 

Ear and mastoid diseases ▲0.8 30.6 0.2 30.8 0.2 

Circulatory system diseases ▲0.5 34.7 0.2 34.9 0.2 

Respiratory organs diseases ▲0.8 301.3 0.53 303.6 0.53 

Digestive organs diseases ▲0.3 38.5 0.22 38.6 0.22 

Skin and subcutaneous system diseases ▼3.7 36.5 0.22 34.7 0.21 

Musculoskeletal system and connective tissue  diseases ▲0.5 43.4 0.23 43.6 0.24 

Urogenital system diseases ▲1.5 59.6 0.27 60.5 0.28 
Injuries, intoxications and some other external causes 
consequences  ▼0.2 109.1 0.36 108.9 0.36 

Note: Δ is confidence interval 



D.V. Goryaev, I.V. Tikhonova 

Health Risk Analisis. 2016. no. 4 54

According to forecast calculations per-
formed on the basis of long-term observations 
(2005-2015) of primary morbidity in Krasno-
yarsk region we can expect possible growth in 
morbidity indexes for all diseases categories 
by 2016-2017, except blood diseases, blood-
making organs diseases and certain disorders 
involving immune mechanism, skin and sub-
cutaneous tissue diseases, eye and its accesso-
ry apparatus diseases, infectious and parasitic 
diseases, injuries and intoxications (Table 2). 

As we looked into territorial distribution 
of population morbidity indexes we detected 
that primary morbidity indexes for main dis-
eases categories in some Krasnoyarsk region 
territories are authentically 1.5 and more times 
higher than in the region as a whole (Student's 
t criterion is > 2), and such territories can be 
considered "risk" ones. Risk territories where 
primary morbidity levels exceed average re-
gional one include Idrinskiy district and 
Shushenskiy district (12 diseases categories); 
Norilsk, Evenkiyskiy district, Krasnoyarsk, 
Nazarovo (11 diseases categories); Achinsk 
and Dzerzhinskiy district (10 diseases catego-
ries); Minusinsk, Sharyipovo and Taseevskiy 

district (9 diseases categories); Divnogorsk, 
Lesosibirsk, Balakhtinsliy district, Bolsheu-
luyskiy district, Severo-Eniseyskiy district, 
Uzhurskiy district (8 diseases categories); Bo-
gotolskiy district (7 diseases categories); Bi-
rilyusskiy district (6 diseases categories); Ku-
raginsliy district (5 diseases categories). 
The accomplished analysis of population 
health indexes in 55 urban districts and munic-
ipal districts of Krasnoyarsk region revealed 
that diseases caused by various adverse envi-
ronmental factors prevail in most territories. 
We also determined risk territories where lev-
els of primary morbidity caused by environ-
mental factors effects were authentically 1.5 
and more times higher than average regional 
levels. 15 territories were included into risk 
category as per neoplasms; 19 territories, as 
per blood and blood-making organs diseases; 
16 territories, as per endocrine system diseas-
es; 13 territories, as per nervous system dis-
eases; 25 territories, as per circulatory system 
diseases; 21 territories, as per respiratory or-
gans diseases; 11 territories, as per malignant 
neoplasms (Table 3).  

  
Table 3 

The list of Krasnoyarsk region territories where level of primary morbidity caused by environ-
mental factors effects was authentically higher than average regional level, 2015  

Disease category City or municipal district 

Neoplasms 

Achinsk, Divnogorsk, Krasnoyarsk, Minusinsk, Nazarovo, Norilsk, Sharyipovo, 
Bolsheuluyskiy district, Eniseyskiy district, Idrinskiy district, Kezhemskiy district, 
Kuraginskiy district, Nizhneingashskiy district, Severo-Eniseyskiy district, Shushen-
skiy district 

Blood and blood-making 
organs diseases and cer-
tain disorders involving 
immune mechanism 

Lesosibirsk, Minusinsk, Sharyipovo, Balakhtinskiy district, Birilyusskiy district, 
Bogotolskiy district, Dzerzhinskiy district, Eniseyskiy district, Ermakovskiy district, 
Idrinskiy district, Kazachinskiy district, Kozulskiy district, Kuraginskiy district, 
Novosyolovskiy district, Taseevskiy district, Turukhanskiy district, Uzhurskiy dis-
trict, Shushenskiy district, Evenkiyskiy district 

Endocrine system diseas-
es, digestive disorders and 
metabolic disorders 

Divnogorsk, Krasnoyarsk, Minusinsk, Sharyipovo, Berezovskiy district, Bogotol-
skiy district, Dzerzhinskiy district, Idrinskiy district, Irbeyskiy district, Karatuzskiy 
district, Kozulskiy district, Novosyolovskiy district, Pirovskiy district, Sayanskiy 
district, Shushenskiy district, Evenkiyskiy district 

Nervous system diseases 
Achinsk, Krasnoyarsk, Krasnoyarsk, Nazarovo, Birilyusskiy district, Dzerzhinskiy 
district, Idrinskiy district, Krasnoturanskiy district, Kuraginskiy district, Taseevskiy 
district, Uzhurskiy district, Shushenskiy district, Evenkiyskiy district 

Circulatory system dis-
eases  

Krasnoyarsk, Lesosibirsk, Minusinsk, Nazarovo, Norilsk, Balakhtinskiy district, 
Berezovskiy district, Birilyusskiy district, Bogotolskiy district, Bolshemurtinskiy 
district, Bolsheuluyskiy district, Dzerzhinskiy district, Ermakovskiy district, Idrin-
skiy district, Karatuzskiy district, Krasnoturanskiy district, Kuraginskiy district, 
Manskiy district, Motyiginskiy district, Severo-Eniseyskiy district, Taseevskiy dis-
trict, Turukhanskiy district, Uzhurskiy district, Shushenskiy district, Evenkiyskiy 
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Disease category City or municipal district 
district 

Respiratory organs dis-
eases 

Achinsk, Borodino, Divnogorsk, Kansk, Lesosibirsk, Nazarovo, Norilsk, Sharyipo-
vo, Balakhtinskiy district, Boguchanskiy district, Partizanskiy district, Ryibinskiy 
district, Severo-Eniseyskiy district, Sukhobuzimskiy district, Taymyirskiy district, 
Dolgano-Nanatskiy district, Taseevskiy district, Turukhanskiy district, Tyukhtetskiy 
district, Uzhurskiy district, Shushenskiy district, Evenkiyskiy district 

Malignant neoplasms 

Achinsk and Achinskiy district, Borodino, Krasnoyarsk, Lesosibirsk, Minusinsk and 
Minusinskiy district, Sharyipovo and Sharyipovskiy district, Berezovskiy district, 
Ermakovskiy district, Novosyolovskiy district, Sukhobuzimskiy district, Shushen-
skiy district 

 
T a b l e  4  

Population number who live in Krasnoyarsk region territories  
with different health risk degree in 2014-2016 

Risk degree 

2014  2015  2016 

Population 
number 

Share of 
total popu-
lation, % 

Population 
number 

Share of 
total popu-
lation, % 

Population 
number 

Share of 
total popu-
lation, % 

Minimal 238339 8.9 453004 16.8 490395 18.2 
Moderate 638512 23.8 444119 16.5 416778 15.4 
Increased 1734978 64.6 1778952 66.1 1733814 64.2 
High 72790 2.7 15425 0.6 59198 2.2 

 
The analysis shows that diseases registra-

tion frequency is the highest in such industrial 
cities as Achinsk, Krasnoyarsk, Lesosibirsk, 
Minusinsk, Nazarovo, and Norilsk, where 
population is influenced by apparent chemical 
load. 

We assessed and compared degree of 
population health risk in urban districts and 
municipal districts of Krasnoyarsk region bas-
ing on the integral index calculation [16] with 
the use of the data collected over long-term 
observation period. The results show that "in-
creased" degree of population health risk in 
2015 was detected in 21 territories where 
66.1% of Krasnoyarsk region population live. 
These territories include Achinsk, Divnogorsk, 
Krasnoyarsk, Norilsk, Lesosibirsk, Minusinsk, 
Nazarovo, Sharyipovo, Achinskiy district, 
Achinskiy district, Bogotolskiy district, Bol-
sheuluyskiy district, Dzerzhinskiy district, 
Idrinskiy district, Krasnoturansliy district, Mi-
nusinskiy district, Nazarovskiy district, 
Taseevskiy district, Uzhurskiy district, 
Sharyipovskiy district, Shushenskiy district. In 
2015 Evenkiyskiy district was included into 
"high population health risk" category (in 2014 
this category included Sharyipovo, Birilyuss-

kiy district and Evenkiyskiy district). Accord-
ing to forecasts, in 2016 we expect to see de-
crease in specific weight of the region popula-
tion who are included into "moderate health 
risk" and "increased health risk" categories and 
growth in population who are included into 
"high health risk" and " minimal health risk" 
categories (Table 4). 

So, population health in Krasnoyarsk 
region expressed in terms of primary morbidi-
ty indexes is characterized with high levels of 
non-infectious morbidity, including one 
caused by environmental factors; these levels 
are higher than average country ones. 

Population morbidity indexes for vari-
ous diseases categories have been changing in 
both directions over the last few years in Kras-
noyarsk region, growing and falling; such 
trends are characteristic both for the Russian 
Federation as a whole and Krasnoyarsk region, 
but decrease and increase rates for several in-
dexes in Krasnoyarsk region are higher. As 
forecast calculations based on the data re-
ceived from long-term observations show, by 
2016-2017 we can expect to see possible 
growth in primary morbidity of Krasnoyarsk 
region population. 
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Territorial distribution reveals that pri-
mary morbidity levels in significant number of 
cities and districts in Krasnoyarsk region are 
statistically authentically higher than average 
regional levels; morbidity registration frequen-
cy is the highest in industrial cities where 
chemical load is apparent; such cities are 
Achinck, Krasnoyarsk, Lesosibirsk, Mi-
nusinsk, Nazarovo, and Norilsk, including are-
as adjacent to them, where 66.1% of Krasno-
yarsk region population live. 

Conclusion: Population health in Kras-
noyarsk region is characterized with high in-
dexes of non-infectious morbidity related to 
various risk factors influence. The accom-
plished comparative assessment of population 
health gives health characteristics on territori-
al-population level; it helps to determine prob-
lem territories where measures aimed at health 
improvement and morbidity prevention are to 
be implemented. 
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