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On the basis of a social and hygienic monitoring study and Irkutskstat data, food products consumption has
been studies in Irkutsk region; the results of a supervisory investigation of the service for chemical and
microbiological food product safety have been taken into account, and the levels of individual carcinogenic risk
and non-cancer hazard at the intake of chemical substances with the food products have been studied as well; we
have also analyzed alimental-dependent incidence of disease and incidence with the consideration of effects from

the critical organs and systems.
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One of the main factors defining public
health is nutrition. An RF Government Decree
has approved the Basics of 2020 Public Nutrition
State Policy that serves as a basis for the Ser-
vice’s activities as well as its participation in the
events aimed at the realization of the Doctrine of
Product Safety in the Russian Federation [6].
Despite a wide use of the health risk assessment
methodology by Rospotrebnadzor, the studies of
public health risks associated with peroral intake
of chemical substances with the food products
including multi-environmental risks are very
few. [Ananiev V.Yu. et al, 2010; Buzinov R.V.,
Unguryanu T.N., 2010; Rezanova N.V. et al.,
2010; Shishkina L.I. et al, 2010; Belousova E.A.
et al, 2012; Vetrova O.V. et al, 2012; Lomovtsev
A.E. et al, 2012; Kislitsina L.V. et al, 2013; I.P.
Saldyan et al, 2013].

The purpose of this research is to study
nutrition as a risk factor for public health in
Irkutsk region. In order to solve this problem,
we looked at the following objectives: to study
the dynamics of incidence in children and
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adult population; to define balanced nutrition
in terms of consumption of the main products
and assessment of economic affordability of a
minimal food basket, and the levels of food
products contamination.

K ocHoBHEIM HaIlpaBJICHUAM COLHAJIBHO-
TUTUCHHUYCCKOT' O MOHUTOPHHTA OTHOCHTCS
OLICHKA IMPUOPUTCTHOCTU 3arpA3HAIOIINUX BC-
ECTB, IMOCTYHNAKIIHUX B OpraHu3M IOCPEH-
CTBOM pPa3lIMYHBIX (HaKTOPOB OKPYKArOIICH
CpCAabl, U OILICHKa pHCKa 3J0POBbBIO, IIOITOMY
O,[[HOI71 M3 I'JIaBHBIX 3aJa4 JaHHOI'O UCCICI0Ba-
HHUs SABJIAJIACh OILICHKA 06HI€TOKCI/I‘-I€CKI/IX n
KaHLIEPOTeHHBIX 3(PPEKTOB Mpu NepopaibHON
9KCIIO3UIHUU XUMHUYCCKUX BCIICCTB, 3arpsA3HsI-
OIUX ITPOAYKTHEI IMTAHUA.

Materials and methods. The research used
the data for Irkutsk region for 2004-2012:

forms Ne 12 «Information about the
number of cases of diseases registered in the
patients residing in the areas served by the
medical organization»;

forms Ne 18 «Information about the sani-
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tary condition of the Republic, krai, region, city
with federal status, autonomous region, and au-
tonomous district »;

- Irkutskstat economic and statistical bulle-
tin of the food products consumption [3]..

Additionally, in order to study nutrition as a
social factor, we ranged the cost of a minimal
food basket in Irkutsk region amongst 83 RF
subjects as of December 2012.

In order to evaluate the level of non-cancer
hazard, we used MU 2.3.7.2519-09 "Determi-
nation of exposure and evaluation of the public
health risks associated with chemical contami-
nants in food products", and the 2012 data from
the regional social and hygienic monitoring da-
tabase. The levels of carcinogenic and non-
cancer risks were determined with the account
for the level of exposure of the adult population
and children and the values of the factors of
carcinogenic potential.

In the course of the research, we used the
following methods: statistical, comparative,
balancing (to study the social and economic
background of nutrition in the region), and
ranking.

Results of the research. In 2004-2012,
the incidence of the diseases associated with
the dietary factor increased. The cases of obe-
sity in children went up from 686.1 to 1133.3
per 100 thsd. population of this age group; the
incidence diseases associated with elevated
blood pressure went up from 62.8 to 84.4%o.,,
diabetes - from 50.2 to 78.8 %o,,, in adult pop-
ulation: diseases of the blood circulatory sys-
tem - from 21162.8 to 26609.8 %o,,, including
coronary artery disease - from 4592.2 to
5274.0 %o,,; diseases characterized by elevated
artery pressure - from 8177.0 to 10979.8 %o,.,
gastritis and duodenitis — from 2420.1 to
2877.4 %o,,; diabetes — from 1704.4 to 3037.6
%000; ObESIty — from 662.4 to 1258. %o,,; ane-
mia — from 526.1 to 741.1 %o,,; thyrotoxicosis
— from 142.2 to 181.4 %o, OSteoporosis —
from 125.3 to 292.1 cases per 100 thsd.

Control of chemical contamination of
food products is important to ensure safe food.
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In 2004-2012, we studied 158.9 thsd samples
of food ingredients and food products in Ir-
kutsk region using sanitary-chemical indica-
tors, and 247.2 thsd samples using microbio-
logical indicators; 3.2 and 16.0 thsd samples
respectively (2.0 and 6.5%) did not meet the
hygienic standards. In 2012, 9428 samples of
food ingredients and food products were stud-
ied in Irkutsk region with the use of sanitary-
chemical indicators, and 20842 samples were
studied with the use of microbiological indica-
tors; of them 237 and 1178 samples respec-
tively did not meet the hygienic standards
(HS) [1].

The results of the laboratory studies of the 7
food product groups in Irkutsk region for 2012
are presented in Table 1 below.

The calculated levels of the individual
carcinogenic risk from contaminants in food
products constituted: for cadmium - 1.6E-05,
for lead - 3.9E-5, for arsenic - 3.0E-4.

The results of the calculations of the haz-
ard coefficients of non-cancer effects under
chronic exposure to the chemical substances in
food products for the population of Irkutsk re-
gion in 2012 are presented in Table 2.

When calculating the hazard indexes, with
the account for the critical organs and systems,
we determined a high possibility of hazardous
impact on the cardiovascular, endocrine, and cir-
culatory systems in adults and children as well as
disorders of the central nervous and immune sys-
tems, and skin disorders in children (Table 3).

In 2011, the consumption of the 8 out of
10 main food products under study increased
by 7.0-26.9 % (in kg per capita per year) as
compared to 2004 [3]: meat and meat products
- from 52 to 66; sugar — from 27 to 34; fish
and fish products — from 11.3 to 13.8; eggs
and egg products — from 171 to 208 eggs; veg-
etable oil — from 10.6 to 12.7; milk and dairy
products — from 185 to 198. In the period un-
der study, the consumption of potato decreased
from 148 to 127 kg, the consumption of bread
products went down slightly - from 114 to 113
kg.
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Table 1
The content of chemical substances in food products in 2012.

Public consumption, CozepkaHre XMMUYECKHX BEIIECTB, MI/KD
Name of the product kg/day Acp LeCTB,
adults children | cadmium arsenic mercury lead nitrates
Meat and meat products 0,0031 0,0165 0,0009 0,0500
0,181 0,100 +0,0004 +0,0014 +0,0002 +0,0040 —
Eggs 0,0016 0,0103 0,0001 0,0209
0,034 0,002 +0,0002 +0,0014 +0,00002 +0,0015 —
Milk and dairy products 0,0010 0,0048 0,0003 0,0154
0,542 0,300 +0,0002 +0,0008 +0,00004 +0,0014 —
Bread and bread 0,0065 0,0106 0,0005 0,0573
products 0,310 0,100 +0,0003 +0,0012 +0,0001 +0,003 —
Fish and fish products 0,0065 0,1239 0,0098 0,0576
0,038 0,025 +0,0011 +0,0285 +0,0030 +0,0061 —
Potatoes 0,0015 0,0045 0,0004 0,0317 119,4000
0,348 0,100 | +0,0001 | +0,0008 40,0001 10,0022 +4,200
Vegetables and fruit- 0,0017 0,0048 0,0004 0,0268 260,5000
and-vegetable products 0,225 0,350 | +0,0002 | #0,0008 +0,0001 +0,0021 +12,800
Table 2
Hazard coefficients of non-cancer effects under chronic peroral chemical exposure in Irkutsk
region, 2012.
Adults Children
Chemical substance exposure mg/kg body HQ exposure mg/kg body
mass/day mass/day HQ
Cadmium 7,4E-05 0,15 3,5E-04 0,69
Arsenic 3,2E-04 1,07 1,5E-03 1,07
Mercury 1,6E-05 0,05 7,6E-05 0,05
Lead 9,5E-04 0,27 4,4E-03 1,26
Nitrates 1,4E+00 0,89 6,7E+00 4,17
Table 3

Hazard indexes of non-cancer effects under chronic peroral exposure to chemical substances in
the population of Irkutsk region with the account for the critical organs, 2012.

Organs and systems Adults Children
Kidney 0,20 0,74
Endocrine system 1,54 3,07
Skin 1,07 1,07
Central nervous system 1,39 2,38
Nervous system 1,34 2,33
Cardiovascular system 1,96 5,24
Immune system 1,12 1,12
Gastro-intestinal tract 1,07 1,07
Reproductive system 0,32 1,32
Blood circulatory system 1,16 5,43
Total HI 2,43 7,24

In December 2012, the cost of the minimal Although in Irkutsk region the relative

food basket totaled 2943 RUB in Irkutsk region weight of the samples of food ingredients and
as compared to the Russian Federation average food products that do not meet the hygienic
of 2609 RUB [7]. standards in terms of sanitary and chemical indi-
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cators increased from 1.3% in 2004 to 2.5% in
2012, this indicator was lower as compared to
Russia's average (Figure 1). In the period under
study, the relative weight of the food product
samples that do not meet the hygienic require-

%0 8,00

ments in terms of microbiological indicators de-
creased from 7.2% in 2004 to 5.6% in 2012
though it is still lower as compared to Russia's
average.
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Figure.1. The change in the relative weight of the food product samples that do not meet they hygienic stand-
ards in terms of sanitary and chemical (s/c) and microbiological (m/b) indicators in Irkutsk region and the
Russian Federation, 2004-2012.

Though the levels of individual carcino-
genic risk under peroral exposure to cadmium
and lead obtained in the course of the research
were within the upper limit of acceptable risk,
the levels of the risk under exposure to arsenic
in products was not acceptable.

The calculated hazard coefficients of non-
cancer effects of the chemical substances in
food products exceeded one in adults for ni-
trates, and in children - for arsenic and nitrates.
It was determined that the main contributor to
the development of negative effects in children
in Irkutsk region are arsenic, lead and nitrates
in fish, meat, and vegetables.

The analysis of the morbidity in Irkutsk
region with the account for possible effects in
the critical organs and systems confirms a
negative impact of the chemical contaminants
in food products. The level of the primary dis-
ease incidence in children in Irkutsk region
exceeded Russia's average in 2011 by 71% in
terms of endocrine system disorders (mean for
2004-2011 - by 48%) and by 11% in terms of
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digestion system disorders (11%) - see Table
4.

The levels of the primary disease incidence
in adults in the region were higher as compared
to the RF average in 2011 in terms of the endo-
crine system disoreders - by 58% (mean for
2004-2011 - by 63%), nervous system disorders
- by 32% (25%), circulatory system disorders -
20% (15%), and digestive system disorders - by
38% (20%).

The primary incidence of the blood and
blood-forming organ disorders as well as skin
and hypoderm disorders both in adults and
children in Irkutsk region did not differ signifi-
cantly from Russia's average in the period un-
der study which might result from the influence
of other factors.

Nutrition as a social factor in Irkutsk re-
gion cannot be considered satisfactory since
the cost of the minimal food basket in Irkutsk
region in 2012 ranked #59 in the list of 83 RF
subjects (in ascending order) [7].
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Table 4

The level of primary incidence in Irkutsk region as compared to Russia’s average in 2004-2011"

Class of disease Population group 2011 2004-2011
Children 0,97 0,93
Blood diseases Adults 0,89 0,89
Population at large 1,03 1,00
Children 1,71 1,48
Endocrine system diseases Adults 1,58 1,63
Population at large 1,69 1,69
Children 0,82 0,81
Nervous system diseases Adults 1,32 1,25
Population at large 1,14 1,12
Children 0,58 0,54
Circulatory system diseases Adults 1,20 1,15
Population at large 1,13 1,08
Children 1,11 1,11
Digestive tract diseases Adults 1,38 1,20
Population at large 1,31 1,21
Children 0,81 0,91
Skin and hypoderm diseases Adults 0,94 0,92
Population at large 0,93 0,95

* the RF level equals 1.

The analysis of the consumption of the
main food products in Irkutsk region (based on
the balancing method) showed a number of set
trends regarding the change in the composition,
qualitative and quantitative content of public
nutrition. In 2011 as compared to 2004, the av-
erage per capita consumption of such valuable
biological foods as meat and meat products,
fish and fish products, milk and dairy products,
eggs and vegetable oil, increased. At the same
time, consumption of some products that play a
significant role in the imbalance of essential
components was steadily decreasing: potatoes —
by 14.2%, bread products — by 0.9%, but their
consumption was still exceeding the recom-
mended level by 27.0% and 7.6% respectively.

In 2011, consumption of the following
products also exceeded the recommended level:
vegetable oil — by 5.8%, and sugar — by 21.4%.
The consumption of all the other products in the
region was below the recommended level [4]:
fruits and berries — by 58.9%, milk and dairy
products — by 38.1%, vegetables — by 31.7%;
fish and fish products — by 23.3%, eggs — by
20.0%, meat and meat products — by 5.7%.

Thus consumption of the 6 main products
was below the recommended level in Irkutsk
region in 2011, and of the 4 products (vegeta-
ble oil, sugar, potatoes and bread products) —
above the recommended level. Consequently,
despite an improve in the composition of con-
sumed products in Irkutsk region, the quality
of public nutrition did not meet the standards
of healthy nutrition, first of all, due to the mal-
nutrition of milk and dairy products, fish and
fish products, eggs, fruits and vegetables, meat
and meat products, as well as simple carbohy-
drates [6].

It is worth noting that even though con-
sumption of vegetables and fruits in the past 10
years went up by 1.5-2 times, it is still very low:
in 2011, an average resident of the region had
326g/day of vegetables and fruits in their diet. In
terms of per capita consumption of vegetables
and fruits, Irkutsk region is in the 69™ place out
of 71 ranking positions amongst 80 RF subjects
(in the ascending order). At the same time, we
should note that an increase in the consumption
of vegetables and fruits given today’s quality
will result in even higher health risks because of
the nitrates and arsenic.
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Imbalanced nutrition leads to increased cas-
es of obesity, type Il diabetes, blood diseases,
cardiovascular diseases and other dietary diseas-
es in the population [2, 5, 8]. In 2012 as com-
pared to 2004, the incidence of obesity in chil-
dren in Irkutsk region went up by 65.2%, of dia-
betes — by 56.8%, of elevated blood pressure —
by 34.4%; in adults — the incidence of circulato-
ry diseases went up by 25.7%, CAD - by 14.8%,
gastritis and duodenitis — by 18.9%, elevated
blood pressure — by 34.3%, thyrotoxicosis — by
27.6%, anemia — by 40.9%, diabetes — by 78.2%,
obesity — by 89.9%, osteoporosis — by 2.3 times.

Conclustions:

1. The diet of the population of Irkutsk re-
gion is lacking milk and dairy products, fish and
fish products, eggs, fruits and vegetables, meat
and meat products, but has an excess of potatoes,
bread products, and sugar.

2. The relative weight of the samples of
food ingredients and food products that do not
meet the hygienic standards; it is higher than
Russia’s average by sanitary and chemical indi-
cators, and lower by microbiological indicators.

3. The results of the calculated toxic haz-
ard associated with the contaminants received
with food show that unfavorable factors are
hazardous for, primarily, children; the main
products containing nitrates, arsenic, and lead
are fish, vegetables, and meat.

4. In the past 9 years, the incident of obe-
sity and diabetes grew by 1.6-1.8 times; mean
regional indicators exceeded Russia’s average
by 1.1-1.6 times for the endocrine and diges-
tive system diseases in children and adults as
well as for the nervous and circulatory system
diseases in adults.
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