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ASSESSMENT OF HEALTH RISK AND SOCIO-ECONOMIC LOSSES ASSOCIATED
WITH NUTRITION-RELATED NON-COMMUNICABLE DISEASES

N.V. Efimova, O.G. Bogdanova
East-Siberian Institute of Medical and Ecological Research, 3 microdistrict 12a, Angarsk, 665827, Russian Federation

Mortality among the Irkutsk region population was chosen as a research object. The aim of this study was to assess
socioeconomic losses and the epidemiological risk caused by nutrition-related non-communicable diseases, including dis-
eases of the circulatory system, among adult working age population in the Irkutsk region.

The study was cross-sectional and observational. We analyzed data on mortality, gross regional product and employment
provided by the Territorial office of the Federal State Statistic Service in the Irkutsk region over 2011-2020. Social and eco-
nomic losses caused by early mortality among the population in the Irkutsk region were calculated in accordance with the Me-
thodical Guidelines on using the Potential years of life lost (PYLL) indicator to establish priority health issues of the Russian
population at the federal, regional and municipal level. Data were analyzed using Statistica 6.0.

The assessment revealed that over 2011-2020 mortality caused by nutrition-related non-communicable diseases on
average accounted for 13.85 % (13.64; 14.07) of the overall population mortality. Average annual social losses equaled
154,827.00 (153,098.56; 156,555.44) person-years lost before a person reached the end of working age. Accompanying
probable economic losses aggregated over the analyzed period ranged between 9,560.58 and 15,934.29 million rubles.
We managed to build acceptable predictive models (R’ > 0.5) on the growth in economic losses due to mortality caused

by nutrition-related non-communicable diseases for both sexes and for males living in the Irkutsk region.

Our findings highlight the significance of socioeconomic losses caused by nutrition-related non-communicable dis-
eases and give evidence of suboptimal diets being widely spread among the population of the Baikal region.

Keywords: nutrition-related diseases, diseases of the circulatory system, population, nutrition, potential years of life

lost, socioeconomic losses, epidemiological risk, Irkutsk region.

Social determinants [1, 2] such as adverse
effects of globalization, rapid urbanization,
sedentary lifestyle, economic and social status
make for prevalence of risk factors able to
cause nutrition-related non-communicable dis-
eases (NR NCDs) among population [3-5].
These unfavorable health outcomes cause seri-
ous anxiety in healthcare and demography due
to growing prevalence of NR NCDs including
diseases of the circulatory systems, cancer,
type II diabetes mellitus and others [6-9].
Burden of these diseases is extremely high
among population in many countries across the
globe [10—14] as well as various regions of the
Russian Federation [15-20], the Irkutsk region
(IR) included [21-23].

© Efimova N.V., Bogdanova O.G., 2024

As reported in the Lancet, non-commu-
nicable diseases (NCDs) account for 73 % of
all global deaths [9, 24]. In this situation, it
seems quite relevant to assess social and eco-
nomic losses (SELs) due to early mortality
among working age population caused by NR
NCDs [1, 2, 6]. Analysis of research literature
has established that similar profound investi-
gations on the matter have never been accom-
plished in the Irkutsk region.

In this study, our aim was to assess socio-
economic losses and the epidemiological risk
caused by nutrition-related non-communicable
diseases (NR NCDs), including diseases of the
circulatory system, among adult working age
population in the Irkutsk region.
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Materials and methods. The study was
cross-sectional and observational. We ana-
lyzed and comparatively assessed rates, dy-
namics, and structure of mortality among the
Irkutsk region population caused by NR NCDs
over 2011-2020 relying on data provided by
the Territorial office of the Federal State Sta-
tistic Service in the Irkutsk region. Nosologic
groups of diseases that were considered NR
NCDs included only non-communicable dis-
eases with such a leading factor of their devel-
opment as failure to stick to a healthy diet:
nutritional anaemias (D50-D53), endocrine,
nutritional and metabolic diseases (E05-E16,
E43-ES85), hypertensive diseases (I10-115),
myocardial infarction (I121-122), atheroscle-
rotic heart disease (I125-125.1), cerebrovascular
diseases (160—69), atherosclerosis (I70), dis-
eases of the digestive system (K00-K29.1,
K29.3-K67, K71-K85.1, K&85.3-K85.9,
K86.1-K93), diseases of the musculoskeletal
system and connective tissue (MO05-14,
M15-M19, M60-63, M80-M94).

The ‘Potential years of life lost” indicator
(hereinafter PYLL) was calculated in accor-
dance with the Methodical Guidelines on using
the Potential years of life lost (PYLL) indica-
tor'. At the first stage, the formula (1) was used
for calculating lost years for each age group:

(1

where a; is lost years within the age range (i);

T is the upper age limit for which a work-
ing age period is calculated;

x; is the middle of the corresponding age
range (7).

PYLL was calculated as the sum of the
number of deceased multiplied by lost years in
each age group:

ai:T_xia

PYLLZZi'Di'al’, (2)

where PYLL = potential years of life lost;

D; is the number of deceased within the
age range (i);

a is lost years within the age range (7).

PYLL values that were calculated for a
specific age and sex group were then summed
up to calculate the total loss of potential years
of life for each specific age group. This sum of
years lost before the end of a working age was
reached by each specific generation is conven-
tionally considered to be social losses.

At the second stage, the formula (3) was
used for calculating a relative indicator, or
PYLL rate:

PYLL

u

-100,000,  (3)

Ratepy;; =
where Ratepy;; is PYLL rate per 100,000 peo-
ple; P, is the number of analyzed population
aged between 1 year and 7, that is, the end of
working age (60 years for men and 55 years
for women).

The PYLL indicator was standardized using
the direct approach to minimize effects of age
structure. Data obtained by the 2010 Russian
census were taken as the standard population.

At the final stage, the formula (4) was
used to calculate economic losses (ELs) due to
early mortality. They were based on measuring
a gross regional product that would be created
by early deceased people over a future work-
ing age period [6, 25]. ELs borne by the soci-
ety due to early mortality are given as:

ELs=PYLL) - GRPcpp, 4)

where ELs are economic losses;
PYLLY is the sum of person-years lost
prior to reaching the end of working age;
GRP¢np 1s the volume of gross regional
product per one person employed in economy
in a corresponding year.

! Metodicheskie rekomendatsii po ispol'zovaniyu pokazatelya «Poteryannye gody potentsial'noi zhizni» dlya obosno-
vaniya prioritetnykh problem zdorov'ya naseleniya Rossii na federal'nom, regionalnom i munitsipal'nom urovnyakh; utv. Pred-
sedatelem obshcherossiiskoi obshchestvennoi organizatsii «Rossiiskoe obshchestvo po organizatsii zdravookhraneniya i ob-
shchestvennogo zdorov'ya» akademikom RAN V.I. Starodubovym [The Methodical Guidelines on using the Potential years of
life lost (PYLL) indicator to establish priority health issues of the Russian population at the federal, regional and municipal
level; approved by V.I. Starodubov, RAS Academician, the Chairman of the Russian Public Organization The Russian Society
for Organization of Healthcare and Population]. Moscow, 2014 (in Russian).
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It is rather difficult to analyze socioeco-
nomic losses caused by effects of NR NCDs
on mortality since most diseases are polyeti-
ological and some other factors may arise in
economic estimations [6, 25, 26]. To deter-
mine ELs caused by mortality due to NR
NCDs, we multiplied data on ELs due to all-
cause mortality by the proportion of working
age people who died from NR NCDs caused
by insufficient or excessive intake of nutri-
ents as compared with physiological needs in
accordance with the Methodical guidelines®.

Diseases of the circulatory system
(CSDs, 100-199) are the leading cause of
population mortality [6, 27]. The proportion
of nutrition-related CSDs was determined by
epidemiological risk assessment. Relative
risks (RR) with their 95 % confidence inter-
vals (CI), standard deviation (STD), etiologi-
cal fraction (EF), experimental event rate
(EER) and control event rate (CER) were cal-
culated for population samples. For more pro-
found investigation, workers employed in
various branches were randomly selected out
of those who had a periodical medical check-
up in 2021-2022 and were aged between 40
and 65 years. The male group included 177
people; the female one, 93 people. The nutri-
tional status of the examined people was es-
tablished as per the body mass index (BMI)
and energy and nutritional value of a diet es-
timated by the frequency of food products
consumption. The latter was established by
questioning that relied on using the automated
software program ‘Nutrition Analysis’ [28].
People were included into sub-groups with
unhealthy diets if they met the following cri-
teria: overweight (BMI > 25) and energy
value of a diet being higher than the upper
boundary of the necessary energy value cal-
culated on the basis of physical activity.
CSDs were diagnosed by a cardiologist after
relevant clinical, physical, instrumental and
laboratory examination performed at the

clinic of the East-Siberian Institute of Medi-
cal and Ecological Research (the chief physi-
cian is E.V. Katamanova, Doctor of Medical
Sciences, professor). Examinations were per-
formed after obtaining patients’ informed
written consents and approval of the Insti-
tute’s Ethics Committee.

Statistical analysis was performed using
Statistica 6.0 software and other conventional
packages compatible with Microsoft Office
(minimums and maximums, simple means and
their errors (M (confidence interval)). Regres-
sion analysis was employed to predict dynam-
ics of the analyzed indicators. Critical signifi-
cance was taken at p < 0.05.

Results and discussion. In 2020, mortal-
ity due to NR NCDs equaled 93.86 among
adult working aged population in the Irkutsk
region; the decrease rate against 2011 was
25.55 %. A decrease by 1.57 times was estab-
lished between 2011 and 2019 from 117.83
down to 75.06 cases per 100,000 accordingly,
with a growth of 1.25 times in 2020.

The proportion of deceased due to NR
NCDs amounted to 13.85 % (13.64; 14.07) in
the all-cause mortality among working age po-
pulation in the Irkutsk region over 2011-2020;
it was equal to 13.58 % (13.43; 14.07) among
men and 14.75% (14.25; 15.24) among
women (Table 1).

Comparative analysis depending on resi-
dence and sex established absence of any signifi-
cant differences between urban and rural areas or
between men and women either (p > 0.05).

The proportion of deceased due to NR
NCDs tended to decline among adult working
age people by 2020 against 2011. The decrease
rate equaled -7.94 % for both sexes and varied
from -12.48 % in rural areas to -4.42 % in ur-
ban areas; it was -33.86 % among women
(from -34.92 % in urban areas to -34.04 % in
rural areas) and -0.36 % among men, including
-6.22 % among men in rural areas. The only
exception was the trend among men in urban

2 Drapkina O.M., Karamnova N.S., Kontsevaya A.V., Gorny B.E., Dadaeva V.A., Drozdova L.Yu., Yeganyan R.A.,
Eliashevich S.O. [et al.]. Russian Society for the Prevention of Noncommunicable Diseases (ROPNIZ). Alimentary-
dependent risk factors for chronic non-communicable diseases and eating habits: dietary correction within the framework of
preventive counseling. Methodological Guidelines. Kardiovaskulyarnaya terapiva i profilaktika, 2021, vol. 20, no. 5,

pp- 2952. DOI: 10.15829/1728-8800-2021-2952 (in Russian).
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Table 1

The proportion of people who died from nutrition-related non-communicable diseases in the
all-cause mortality among adult working age population in the Irkutsk region over 2011-2020

Indicator Both sexes Men Women
13.85 13.58 14.75
M o120 (CD) (13.64; 14.07) (13.43; 13.73) (14.25; 15.24)
Growth/decrease rate by 2020, % -7.94 -0.36 -33.86
Urban areas
13.47 13.23 14.25
Mao11-2020 (C1) (13.29; 13.65) (13.06; 13.40) (13.81; 14.70)
Growth/decrease rate by 2020, % -4.42 447 -34.92
Rural areas
14.31 13.98 1543
M o120 (CD) (14.01; 14.62) (13.75; 14.21) (14.82; 16.03)
Growth/decrease rate by 2020, % -12.48 -6.22 -34.04
|p (between urban and rural areas) 0.158 0.124 0.345
)p (between men and women) 0.178
)p (between men and women in urban areas) 0.202
p (between men and women in rural areas) 0.181

Note: significant of differences is estimated using Student’s #-test at p < 0.05.

areas where the growth rate of the proportion
of deceased due to NR NCDs equaled 4.47 %.

According to [6, 8], CSDs account for the
biggest proportion among NR NCDs; given
that, we examined mortality rates due to this
nosology. Over 2011-2020, the proportion of
deceased due to CSDs among working age
people on average equaled 53.59 % (49.05;
58.12) in the NR NCDs-related mortality,
57.55% (52.82; 62.27) among men and
41.35% (37.94; 44.76) among women. The
lowest proportion for both sexes was estab-
lished in 2015 when it was 43.62 %; the high-
est one or 63.02 %, in 2019. The same trend
was established for men with its lowest value
0f 46.67 % established in 2015 and the highest
one of 67.65 % in 2019. The lowest and high-
est proportion of CSDs in the NR NCDs-
related mortality among women was estab-
lished in different years from men, namely,
2014 and 2017 when it reached 32.57 % and
50.77 % accordingly.

The proportion of deceased due to CSDs
among working age population on average was
7.36 % (7.25; 7.47) of the all-cause mortality
among working age population over 2011-2020;
it equaled 7.78 % (7.62; 7.94) among men and
6.0 % (5.87; 6.13) among women. The growth

rate by 2020 reached 7.38 % for both sexes
and 16.19 % among men. The proportion de-
clined among women with its decrease rate by
2020 being -36.63 %.

Over the 10-year analyzed period, the
lowest proportions of deaths due to CSDs were
established for both sexes in 2014, 6.44 %; the
highest ones, in 2018, 8.93 %; for men, 6.47 %
in 2014 and 8.93 % in 2018; for women,
4.98 % in 2019 and 7.21 % in 2011. The pro-
portion of men, who died from CSDs, if taken
in dynamics over periods, was 1.16 times
higher in 2018-2020 against 2011-2013 and
equaled 8.52 (8.25; 8.78) and 7.34 (7.03; 7.66)
accordingly (p = 0.033). The situation was the
opposite among women: the proportion of
women, who died from CSDs, was 1.26 times
lower in 2018-2020 against 2011-2013, 5.29
(5.08; 5.49) and 6.68 (6.37; 6.99) accordingly
(» = 0.013), and 1.14 times lower than in
2014-2017, 6.03 (5.83; 6.23) (p = 0.048). The
remaining indicators steadied and were not
significant (p > 0.05).

Data provided in Table 2 clearly indicate
that PYLL due to all-cause mortality prevails
among working age men in 2011-2020 and is
3.7 times as high as the same indicator among
working age women.
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Table 2
Social losses due to all-cause mortality in the Irkutsk region
Potential years of life lost for working age population, absolute number
Years
Both sexes Men Women
2011 187,808 149,478 38,330
2012 182,394 145,306 37,088
2013 178,035 140,903 37,132
2014 176,879 140,070 36,809
2015 168,305 131,582 36,723
2016 147,948 115,795 32,153
2017 129,933 101,526 28,407
2018 127,867 100,771 27,096
2019 121,579 94,061 27,518
2020 127,522 99,153 28,369
M 154,827.00 121,864.50 32,962.50
2(0(‘:11*)2020 (153,098.56; (120,438.99; (32,655.50;
156,555.44) 123,290.01) 33,269.50)
Growth / decrease rate
by 2020, % -47.27 -50.75 -35.11

PYLL tended to decline over 2011-2020
in the analyzed region. The decrease rate was
-50.75 % among men and -35.11 % among
women. The indicator reached its peak in 2011
when it was 187,808 person-years. The PYLL
decrease rate was 1.45 times lower among
women against men.

The analysis of standardized PYLL indi-
cators revealed that losses of years of life were
1.89 times as high among the population in the
Irkutsk region over 2011-2020 against the na-
tional average in the Russian Federation used
as the standard (the data obtained by the 2010
Russian census), 1.68 times higher among men
and 0.38 times higher among women. The
PYLL decrease rate by 2020 against 2011
equaled -12.93 %, -16.89 % for men and
-4.90 % for women.

Table 3 clearly shows that economic
losses (ELs) due to all-cause mortality on
average equaled 82,168.77 (78,696.64;
85,640.89) million rubles over 2011-2020;
66,251.43 (63,510.91; 68,991.96) million ru-
bles for men and 15,917.33 (15,180.33;
16,654.33) million rubles for women. Our
comparison of average ELs due to all-cause
mortality in 2011-2013, 2014-2017 and

78

2018-2020 established a persistent growth in
this indicator (p < 0.05).

Questioning accomplished among the ex-
amined people in the study sample revealed
how frequently they tended to stick to un-
healthy diets. Their prevalence reached
93.39 % among men and 83.57 % among
women. We established that the lipid compo-
nent prevailed in men’s diets and the carbohy-
drate one in women’s diets. The BMI was
higher than 25.0 kg/m” in 78.56 % of men and
74.19 % of women. CSDs prevalence reached
29.30 % among the examined men; it was
32.0 % among men with overweight and obe-
sity whereas it was 1.65 times lower among
men with normal body weight, 19.39 %.

The CSDs relative risk (RR) equaled
1.977 (1.279; 3.056) for men, EF = 49.4 %
(Table 4). CSDs prevalence reached 47.83 %
among the examined women; it was 63.24 %
among those with overweight and obesity and
3.79 times lower among women with normal
weight, 16.67 %. The CSDs relative risk (RR)
equaled 3.692 (1.479; 9.219), EF = 72.9 %.
Therefore, frequency of unhealthy nutritional
status reached 33.2 % among men with CSDs
and 61.5 % among women with CSDs.

Health Risk Analysis. 2024. no. 2
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Table 3

Economic losses caused by mortality due to diseases of the circulatory system among working
age population in the Irkutsk region in 2011-2020, million rubles

Economic losses due The proportion of deceased Economic losses caused
Years to all-cause mortality due to CSDs, % by CSDs
Both sexes Men Women Both Men Women Both Men Women
Sexes Sexes
v 59,766.19 | 48,600.06 | 11,166.14 | 7.19 7.34 6.68 | 4328.48 | 358525 | 743.23
20(1:11*2‘“3 (55,758.04; | (45,255.44; | (10,501.92; | (6.98; | (7.03; | (6.37; |(3905.73;|(3181.25;| (718.79;
€ 63,774.35) | 51,944.67) | 11,830.35) | 7.40) | 7.66) | 6.99) |4751.24)|3989.26)| 767.67)
v 84,13537 | 67,793.23 | 16,342.14 | 7.20 7.55 6.03 | 6114.46 | 5126.71 | 987.75
20(1:‘;20” (82,629.72; | (66,680.54; | (15,924.81; | (6.81; | (7.10; | (5.83; |(5718.18;|(4773.36;| (930.70;
€ 85,641.02) | 68,905.92) | 16,759.46) | 7.58) | 8.01) | 623) |6510.74)|5480.06) | 1044.80)
v 101,949.20 | 81,847.08 | 20,102.12 | 7.75 8.52 529 | 8032.69 | 6971.69 | 1061.00
20(1:81*2020 (99,599.37; | (79,900.58; | (19,444.09; | (7.48; | (825, | (5.08; |(7700.86;|(6667.19;|(1030.65;
€ 104,299.03)| 83,793.57) | 20,760.15) | 8.01) | 8.78) | 549) |8364.52)|7276.20)|1091.35)
v 82,168.77 | 66,251.43 | 1591733 | 7.36 7.78 6.00 | 6154.14 | 5217.77 | 936.37
20(1:11*2020 (78,696.64; | (63,510.91; | (15,180.33; | (7.25 (7.62 (5.87 |(5834.68;((4925.47;| (905.94;
€ 85,640.89) | 68,991.96) | 16,654.33) | 7.47) | 7.94) | 6.13) |6473.59)|5510.07)| 966.79)
Growth rate by
2020 against | 47.78 47.15 50.36 7.38 1619 | -36.63 | 5259 | 5571 | 32.18
2011, %
p* 0.001 0.001 0.000 0.134 | 0.033 | 0.013 | 0.001 | 0.02 | 0.001
pr* 0.001 0.001 0.003 0324 | 0.162 | 0.048 | 0.016 | 0.012 | 0358
prEE 0.001 0.001 0.001 0991 | 0741 | 0.108 | 0.026 | 0.032 | 0.019

Note: p* between M201172013 and M201g,2020 in the IR, p** between M201472017 and M201g72020 in the IR,

p*** between M201 1-2013 and M2014,2017 in IR.

Table 4
Description of the relative risk of circulatory system diseases in people with overweight
Indicator Men Women

Relative risk (RR (CI)) 1.977 (1.279; 3.056) 3.692 (1.479; 9.219)
Etiological fraction (EF) 494 72.9
Standard deviation (STD) 0.222 0.467
Experimental event rate (EER) 0.332 0.615
Control event rate (CER) 0.168 0.167

Average annual economic losses due to
overall NR NCDs-caused mortality were
11,259.88 (10,829.13; 11,690.64) million ru-
bles in 2011-2020; of them, 8979.32 (8612.71;
9345.93) million rubles in male population and
2280.56 (2204.17; 2356.95) million rubles in
female population. Annual economic losses
due to CSDs-caused mortality (110115,
121-122, 160-69, 170) equaled 6154.14
(5834.68; 6473.59) million rubles over the
analyzed period; of them, 5217.77 (4925.47,;
5510.07) million rubles in male population and
936.37 (905.94; 966.79) million rubles in fe-
male population (Table 3).

Comparison between different periods es-
tablished the lowest economic losses due to
CSDs among both sexes in 2011-2013,
4328.48 (3905.73; 4751.24) million rubles. It
was 1.86 times lower against 2018-2020,
8032.69 (7700.86; 8364.52) million rubles
(p= 0.001); 1.41 times lower against 2014—
2017, 6114.46 (5718.18; 6510.74) million ru-
bles (p = 0.026). The highest economic losses
due to CSDs were established in 20182020
when the indicator was 1.31 times higher
against 2014-2017 (p = 0.016).

Similar trends were established for male
population where economic losses due to

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163 ISSN (Eng-online) 2542-2308 79




N.V. Efimova, O.G. Bogdanova

CSDs equaled 3585.25 (3181.25; 3989.26)
million rubles in 2011-2013, which was 1.94
times lower against 2018-2020, 6971.69
(6667.19; 7276.20) million rubles (p = 0.002),
and 1.43 times lower against 2014-2017,
5126.71 (4773.36; 5480.06) million rubles
(»p = 0.032). The highest economic losses due
to CSDs were also established in 2018-2020
when they were 1.36 times higher against
2014-2017 (p = 0.012).

The lowest economic losses due to CSDs
among female population were established in
2011-2013 when they reached 743.23
(718.79; 767.67) million rubles, which was
1.43 times lower against 2018-2020, 1061.00
(1030.65; 1091.35) (p = 0.001), and 1.33
times lower against 2014-2017, 987.75
(930.70; 1044.80) (p = 0.019). Economic
losses due to CSDs identified among female
population did not have significant differ-
ences between the periods 2014-2017 and
2018-2020 (p > 0.05).

Prediction based on regression models
established a growing trend in economic
losses due to NR NCDs-caused mortality
among working age population of both sexes
(y = 6E+08x + 8E+09; R? = 0.6411) and
among men (y = SE+08x + 6E+09; R*> = 0.7046)
by 2025 (Figure 1). This is likely associated
with slower decline rates in the proportion of
NR NCDs-caused mortality by 2020 (-7.94 %
among both sexes, -0.36 % among men) and
the proportion of employed people in the total

18 000 000 000.00

working age population (-10.42 % among
men). Prediction models were not authentic
for women (R’ < 0.5). According to the ob-
tained prediction models, economic losses are
expected to grow by 17.94 % among both
sexes by 2025 against 2020 and reach
16,781.2 million rubles; an expected growth
is 15.02% (up to 13,905.9 million rubles)
among men and 2.74 % (up to 2875.3 million
rubles) among women.

The lowest economic losses due to NR
NCDs were found in 2011-2013. However,
the existing situation in the Irkutsk region
cannot be considered favorable since the
gross regional product values were the lowest
during that period as well. On the contrary,
the proportion of NR NCDs-caused mortality,
PYLL and the proportion of employed popu-
lation were the highest. A growth in eco-
nomic losses due to NR NCDs-caused mortal-
ity was detected in 2018-2020. This indicator
had the highest values despite a certain de-
cline in potential years of life lost. This situa-
tion occurred due to a decrease in working
age population and the proportion of em-
ployed people in the total working age popu-
lation.

According to the studies [6—8, 29], nu-
trition contributes between 30 and 50 % into
the development of cardiovascular diseases,
diabetes, osteoporosis, obesity and some
cancers. It is noteworthy that our study es-
tablished a higher etiological fraction of CSDs
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Figure 1. Economic losses due to mortality caused by nutrition-related non-communicable diseases
among working age population in the Irkutsk region, rubles
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development caused by unhealthy diets for
women against men (72.9 against 49.4 %). This
fact might be associated with other risk factors
being more significant for men including smok-
ing and occupational factors able to cause endo-
thelial dysfunction as well as dependence of the
angiotensin-renin system on testosterone levels
[30]. Given that, probable economic losses due
to NR NCDs caused by unhealthy diets will
vary between 33,779.65 and 59,299.42 million
rubles overall for both sexes in 2011-2020; be-
tween 26,937.97 and 44,896.61 million rubles
in male population and between 6841.68 and
11,402.81 million rubles in female population
considering employment in each analyzed
population cohort. CSDs account for 54.66 %
in the total economic losses due to NR NCDs
among both sexes; 58.11 % among men and
41.06 % among women. Given that, we calcu-
lated economic losses due to this nosology con-
sidering epidemiological risk of effects pro-
duced by unhealthy diets and relying on data
obtained for the population sample with diag-
nosed CSDs. Over the period 2011-2020, they
annually equaled 2308.17 million rubles over-
all, including 1732.3 million rubles in male
population and 575.87 million rubles in female
population.

In general, our findings are consistent
with those reported by Russian [6-8] and
foreign [4, 5, 11] experts who think that a
global surge in NR NCDs has negative influ-
ence on the population health, healthcare sys-
tems, and economy as well. According to
O.M. Drapkina et al. (2021), economic losses
due to expenditure on hospitalization and
treatment provided for patients with chronic
heart failure reached 81.86 billion rubles; care
provided by relatives annually cost 72.4 mil-
lion rubles. Our findings supplement data on a
considerable NR NCDs-related burden and
prevalence of unhealthy diets among people

living in the Baikal region since similar as-
sessment was conducted in Buryatia [31].
These problems can be solved by developing a
set of activities able to mitigate effects of nutri-
tion-related risk factors, improved NR NCDs
diagnostics at early stages and educational ac-
tivities provided for adults and children to
raise their awareness about healthy diets.

Limitations of the study are associated
with common issues typical for statistical data
analysis. When examining mortality in 2020,
we did not consider diagnoses caused by ef-
fects of the new coronavirus infection. Eco-
nomic losses were calculated relying on aver-
age GRP levels.

Conclusions. Examination of adult
working age population in the Irkutsk region
revealed high prevalence of unhealthy diets
and NR NCDs, CSDs included. On average in
2011-2020, the proportion of deceased due to
CSDs in the overall NR NCDs-related mortal-
ity equaled 53.59 % (49.05; 58.12) among
working age population, including 57.55 %
(52.82; 62.27) in male population and
41.35 % (37.94; 44.76) in female population.
We detected an elevated CSDs relative risk in
people with the prevailing lipid component in
diets (RR = 1.997 for men, RR = 3.692 for
women); etiological fraction equaled 49.4
and 72.9 % accordingly. This caused social
losses associated with lost person-years in
2011-2020, which reached 68,945 in the
overall population, including 56,252 for men
and 12,693 for women, as well as economic
losses of 61,541.35 million rubles associated
with mortality due to diseases of the circula-
tory system.
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