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The publication presents the results of the exposure assessment within the framework of a joint Russian-Vietnamese 

study aimed at children’s health risk assessment associated with the N-nitrosamines contamination in food. People who per-
manently cared for children aged from six months to three years were questioned in two urbanized areas of Vietnam and 
Russia – in the cities of Hanoi (n=481) and Perm (n=183). It is shown that the structure of food consumption among chil-
dren up to three years differs significantly. Children’s nutrition in Russia is includes a lot of dry soluble cereals and canned 
meat/vegetables. The most common product in children's nutrition in Vietnam has no analogues in Russia: it is purchased 
cereals prepared in specialized stores. Canned foods and dry soluble cereals are also included in the diet of children in Viet-
nam, but the share of consumers and consumption volumes for them are significantly lower than in Russia. Thus, in the age 
group of 6–12 months, the share of consumers in Russia is 53 %, in Vietnam – 21 %, the median distribution of average daily 
consumption in Russia is 152 grams, in Vietnam – 28 grams. Taking into account the share of consumers, as well as the vol-
ume and frequency of consumption, we determined the priority products for the children’s health risk assessment associated 
with the N-nitrosamines contamination in food. They are canned meat and dry soluble cereals in Russia; grilled meat and 
sausages; in Vietnam. 

Key words: children, food, consumption, risk assessment, Russia, Vietnam, children’s nutrition, risk assessment, expo-
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Introduction. Food-borne diseases have 

high medical, sanitary and social importance 
for all modern countries [1]. The WHO Re-
gional Europe Office keeps stressing the im-
portance of achieving higher food products 
quality and improving nutrition status, espe-
cially for vulnerable groups such as elderly 
people, pregnant women and children [2]. 
Quality of nutrition provided for children 

draws special attention of the Regional Bureau 
programs for East Asia countries, for which 
nutrition security of infants and young children 
is one of the top priorities together with im-
munization and better access to qualified 
healthcare [3]. Providing adequate nutrition 
support for children and food-borne diseases 
prevention are among the top priorities in na-
tional policies adopted in different countries, 
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for example, of Food quality improvement 
strategy in Russian Federation till 20301 and 
National strategy of Vietnam in nutrition sec-
tor in 2011–20202. 

One of the main problems related to nu-
trition for children is food contamination [4]. 
Consequently, there is a pressing issue whether 
it is possible to produce contamination-free 
organic food for children, taking into account 
the intensive pollution of the environment 
(soil, water, and air) [5]. Among foreign 
chemical substances, found in food, nitrates 
are especially hazardous [6], as they deoxi-
dize to nitrites in human body, thus making a 
base for carcinogenic N-nitrosamines occur-
rence [7]. Russian researchers have fixed ni-
trate contamination of drinking water [8, 9] 
and others nutrition products (vegetables 
[10, 11], greenery [12], and fruit [13]). Within 
joint studies of Russian and Vietnamese re-
searchers N-nitrosamines were detected in 
canned meat for babies [14] and in baby cere-
als with and without milk [15].  

Assessment of health risks caused by food 
contamination with hazardous chemical sub-
stances, which include N-nitrosamines, allows 
not only to define the quantitative measure-
ment of food contamination but also to charac-
terize the different groups of products con-
sumed by the population. 

The purpose of the study was to com-
paratively examine actual food consumption 
by children younger than 3 in Russia and Viet-
nam in order to assess health risks associated 
with influence exerted by contaminated food 
on children’s health. 

Data and methods. The object of the 
study was child population living on urbanized 
territories in Russia and Vietnam. In Vietnam 
the study was organized in Hanoi (the capital 
city, huge financial and industrial centre with 
its population being equal to 7.7 million peo-
ple), In Russia it was organized in Perm (huge 

industrial centre with its population being 
equal to 1 million people). Necessary data 
were collected via questioning conducted 
among people who took care of children aged 
from 6 months to 3 years. At the first stage 
(summer – autumn 2018) the questioning was 
organized in Perm and analysis procedures 
and tools were tested. At the second stage 
(winter – spring 2019). after the procedures 
and tools had been corrected and adapted, the 
questioning was organized in Hanoi. 

In Perm the questioning was organized in 
six random polyclinics for children in six dis-
tricts of the city (except the Lenin district, due 
to low population number living there and 
specific low-rise housing). In these polyclinics 
random pediatricians gave out questionnaires 
to adult visitors with children younger than 3. 
Total sampling included 183 people (children 
aged from 6 months to 3 years accounted for 
35 %; children aged 13–24 months, 36 %; 
children aged 25–36 months, 29 %; 49 % chil-
dren were boys, and 51 %, girls). 

In Hanoi, the questioning was organized 
in child health and nutrition centers in two dis-
tricts of the city (Dong Da and Bac Tu Liem) 
and two counties (Dan Phuong and Thanh Tri), 
which were parts of Hanoi in order to provide 
a representative population sampling accord-
ing to social and economic characteristics. To-
tal sampling included 481 people (children 
aged from 6 months to 3 years accounted for 
30 %; children aged 13–24 months, 46 %; 
children aged 25–36 months, 24 %; 51 % chil-
dren were boys, and 49 %, girls). 

Research tools included two general sets 
of questions: a) one concerning eating meat, 
meat and vegetable, vegetable canned baby 
food and baby cereals with milk (food prod-
ucts with detected N-nitrosamines contamina-
tion [14, 15]), b) demographical questions (sex 
and age of a child, social and economic status 
and members of the family). Questionnaires in 

__________________________ 
 
1 Food quality improvement strategy in Russian Federation till 2030 year. Approved by the Order of Russian Federation Gov-

ernment dated of 29 June 2016 No. 1364-r. Available at: http://www.garant.ru/products/ipo/prime/doc/71335844/ (01.12.2019). 
2 Food quality improvement strategy in Russian Federation till 2030 year. Approved by the Order of Russian Federation Gov-

ernment dated of 29 June 2016 No. 1364-r. Available at: http://www.garant.ru/products/ipo/prime/doc/71335844/ (01.12.2019). 
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Vietnam included questions aimed at estimat-
ing consumption of products that were typical 
for the country. Those products were cooked 
cereals (fresh cereals), which could be bought 
in specific retail outlets, grilled sausages and 
meat. The reason for these products being in-
cluded into the questionnaire was a hypothesis 
that they might include N-nitrosamines. 

Questioning results were processed elec-
tronically with SPSS Statistics 22 software 
package (descriptive statistics, central ten-
dencies measures definition, and correlation 
analysis). 

Results. The structure of food consump-
tion, which is of interest as regards assessing 
risks associated with the impacts exerted by 
N-nitrosamines on children's health in Russia 
and Vietnam, has significant differences al-
ready in the youngest age group. Among Rus-
sian children aged from 6 to 12 months, 61 % 
have experience in consuming canned meat 
and vegetable products, while in Vietnam 
only 36 % consumers in this age group eat 
such products. At the same time, fresh cooked 
cereals (both cereals without admixtures or 
ones with the beef, pork, turkey, fish, crab 
meat and shrimp) are highly popular in Viet-
nam; from 90 % to 98 % of Vietnamese chil-
dren in the examined age groups and 95 % in 
the overall sampling have eaten this type of 
product. Fresh cereals cooked in retail outlets 
have no analogues in Russia (the closest type 
of product is cereals that are cooked at home 
or at catering companies, but in Russia meat 
and poultry are usually added only to buck-
wheat cereal, and fish and seafood are not 
added at all). 

The average daily consumption of fresh 
cooked cereals in Vietnam is quite large – the 
median of distribution among children aged 
6–12 months was 92.8 grams; among those 
aged 13–24 months, 200 grams; among chil-
dren aged 25–36 months, 171.4 grams. The 
consumption volume of this product among 
boys aged from 6 to 12 months was signifi-
cantly higher than among girls of the same 
age (Cramer’s V = 0.211 at p 00.05); the pro-
portion of consumers with an average daily 
volume being equal to 300 grams or more 
among boys aged 6–12 months was by 10 % 
higher than among girls of the same age. The 
most popular cereals were beef (from 55 % 
to 78 % consumers in the examined age sub-
groups) and turkey (from 58 % to 80 % con-
sumers). 

Differences in food consumption pat-
terns in Russia and Vietnam were also ob-
served concerning dry instant cereals as con-
sumers of this product among Russians in 
the age group from 6 to 12 months accounted 
for 53 %, and among Vietnamese only 21 % 
(Table 1). 

As Table 1 shows, the proportion of children 
consuming canned industrially manufactured 
products is gradually growing in Vietnam (up to 
67 % among children aged 25–36 months), 
while in Russia it remains almost permanent 
among children aged 6–24 months, and then 
increases to 75.5 % for the oldest children 
aged 25–36 months. At the same time, a sig-
nificant part of canned food consumed in 
Russia is canned meat (in the age group of 
6–12 months, 88 % of consumers preferred one-
component canned meat), while in Vietnam

T a b l e  1  
A share of consumers eating various products in Russia and Vietnam 

 (as a percentage of all respondents in group)  
6–12 months 13–24 months 25–36 months Food product type Russia Vietnam Russia Vietnam Russia Vietnam 

Grilled meat No data 10.5 No data 52.9 No data 74.1 
Sausages No data 11.9 No data 61.5 No data 87.9 
Canned food 60.7 35.7 54.1 57.5 75.5 67.2 
Dry instant cereals 53.0 21.0 40.0 44.8 26.0 45.7 
Fresh cereals cooked in retail outlets No data 90.9 No data 95.0 No data 98.3 
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T a b l e  2  
The average daily consumption of various food products in Russia and Vietnam  

(distribution median)  
6–12 months 13–24 months 25–36 months Food product type Russia Vietnam Russia Vietnam Russia Vietnam

Grilled meat No data 21.4 No data 23.6 No data 35.7 
Sausages No data 28.5 No data 17.1 No data 28.6 
Canned food 50.1 14.2 104 21.4 58.0 15.7 
Dry instant cereals 152.4 28.5 200.0 50.0 280.0 78.5 
Freshly cooked cereals in store production No data 92.8 No data 200.0 No data 171.4 

 
this type of canned food is absolutely not 
popular as all consumers of canned food con-
sumed meat and vegetable or multi- and one-
component vegetable canned food. 

Children in Russia eat less dry instant 
cereals with aging and the share of consum-
ers is gradually reducing to 26 % in the  
25–36 months subgroup, and in Vietnam, 
this share rises to 46 % for the elder group, 
while it remains permanent in the previous 
two subgroups. 

The average daily consumption of 
canned food and instant cereals in the studied 
samples also varies significantly. Thus, in the 
25–36 months subgroup, where the share of 
canned food consumers is the largest in both 
countries, the distribution median of the aver-
age daily consumption of canned food was 
58 grams in Russia and only 15.7 grams in 
Vietnam. The median distribution of the aver-
age daily consumption of dry instant cereals 
in the middle age group of 13–24 months was 
200 grams in Russia and only 50 grams in 
Vietnam (Table 2).  

Significant differences are observed in 
the average daily consumption of dry instant 
cereals by 13–24 months old boys and girls in 
Vietnam (Cramer’s V = 0.258 at p  0.05). 

Starting from 13 months sausages and 
grilled meat are actively included into nutri-
tion provided for Vietnamese children. So, 
61.5 % of 13–24 months old children and 
88 % of 25–36 months old children have ex-
perience in eating sausages, the share of grilled 
meat consumers in these groups amounts to 
53 % and 74 %, respectively. The average daily 
consumption of grilled meat increases with 
aging: the median value among children aged 

6–12 months was 21.4 grams; 13–24 months, 
23.6 grams; 25–36 months, 35.7 grams. The 
average daily consumption of sausages was 
the same in the youngest and oldest age 
groups (distribution medians were 28.5 and 
28.6 grams, respectively), and it was signifi-
cantly lower in the 13–24 months group 
(17.1 grams). 

Discussion. The structure of nutrition 
provided for children younger than three years 
in Russia and Vietnam is different due to eco-
nomic, historical and cultural reasons. The low 
popularity of canned baby products in Vietnam 
is due to a rather small number of local pro-
ducers (two brands against four in Russia), the 
high cost of imported products in relation to 
the average per capita income in the country (it 
results in its low physical availability, poor 
assortment offered by retail outlets and super-
markets), as well as due to preference for more 
high-calorie meat products. As a 2013 study in 
the Dong Da area (central Hanoi, also included 
in the survey sampling) showed, parents in 
Vietnam often implement «intensive feeding 
practices» for their preschool children, want-
ing their children to eat more high-calorie 
foods. This behavior pattern may be associated 
with historical experience of surviving starva-
tion during wars, when children were the most 
vulnerable group [16]. 

The intensive inclusion of the products 
that are not recommended for preschool chil-
dren (sausages, grilled products, or sweets) 
into children’s ration has been noted in sev-
eral other studies in Vietnam. Thus, a survey 
conducted in five urban areas of Central and 
South Vietnam revealed a high level of con-
sumption sweets by children aged from two to 
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five years [17]. However, misbalance in chil-
dren’s ration among children aged from one 
to three years is also typical for Russia.  
According to the data provided by the Rus-
sian Pediatricians Union, 56 % children began 
to receive confectionery products and “not-
for children” products (snacks, mayonnaise, 
or semi-finished products) when they were 
about two years old [18]. The data of the 
RAMS Institute of Nutrition indicate that 
there are sausages in ration offered to 23.4 % 
of Russian children aged 1–2 years [19]. 

The tendency among Russian parents to 
use ready meals for children (canned food, dry 
instant cereal) detected during the study is as-
sociated with a desire to reduce an amount of 
time spent on cooking. A similar behavior is 
observed when analyzing the results obtained 
via examining the Vietnamese sampling as 
fresh cooked cereals produced by retail outlets, 
which are popular in Vietnam, are an alterna-
tive option of «fast food» and similarly help 
saving time spent on cooking. 

Conclusions. The study allowed us to 
draw a number of conclusions regarding the 
characteristics of food consumption by children 
younger than three in Russia and Vietnam: 

1. Children in Russia and in Vietnam eat 
canned baby food. Children in Russia start eat-
ing meat and vegetable canned food earlier. In 
two of the three age children subgroups, the 
proportion of canned baby food consumers in 
Russia is higher than in Vietnam. The differ-
ence is especially apparent in the age group of 
6–12 months: in Russia 61 % children in this 
age group consume this type of products, and 
in Vietnam their share is almost two times 
lower (36 %); 

2. The average daily consumption of 
canned baby food in Russia is higher than in 
Vietnam. While in all age groups in Vietnam 
children receive no more than 30 grams of 
canned food per day, in Russia the average 
daily consumption is 88 grams (arithmetic av-
erage for the sampling as a whole); 

3. Dry instant cereals are a typical 
choice for the first supplemental feeding for 
6 to 12 months old children in Russia. Over 
half (53 %) of children in the youngest age 

group received this food product. In Vietnam, 
the proportion of consumers who eat dry instant 
cereals amounted to months 21 % among chil-
dren aged 6–12. With aging, the share of prod-
uct consumers in Russia decreases (to 26 % in 
the group of children 25–36 months old). In 
Vietnam, in groups of 12–24 months and 25–36 
months, the proportion of children who ate dry 
instant cereals is approximately 44–45 %; 

4. Average daily consumption of instant 
cereals by children in Russia is higher than in 
Vietnam in all age groups. The differences are 
especially apparent in the youngest group  
(6–12 months), 191 grams in Russia against 
42 grams in Vietnam (arithmetic mean distri-
butions). In general, instant cereals are the 
main (daily) food product for children in Rus-
sia, while in Vietnam this type of product is 
not included in children’s ration, the frequency 
of its consumption is low; 

5. Grilled sausages and meat (products 
potentially contaminated with N-nitrosa-
mines) are actively introduced into children’s 
ration in Vietnam from the age of 12 months. 
In a 12–24 months subgroup, sausages are 
consumed by 61 % children, and grilled meat, 
by 53 %. In the age group of 25–36 months, 
the proportion of children who have eaten 
these types of products increases to 88 % and 
74 %, respectively; 

6. The priority products for research in the 
framework of evaluation the risk associated 
with the impact of chemical contamination of 
food products with N-nitrosamines on the 
health of children under three years are: meat 
and vegetable canned food and dry instant ce-
reals in Russia, grilled meat and sausages in 
Vietnam; 

7. When performing studies to evaluate 
health risks caused by chemical contamination 
of food products, including food for young 
children, estimation of their actual consump-
tion is a key condition for reducing exposure 
estimation uncertainty. 
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