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Abstract: Household budget surveys are used regularly to estimate dietary intakes. The study aims
to assess the trends in food consumption and nutrient intake, according to 14 dietary indicators from
household budget surveys in Armenia. Data on food consumption was obtained from Armenian
Integrated Living Conditions Surveys, 2008–2019. The results indicate that the consumption of all
types of foods, including plant-origin has decreased, whereas the consumption of foods of animal
origin has mostly stayed stable. Over time, the energy and macronutrient intakes of Armenians have
decreased, while the contribution of each food group to total energy and nutrient intake has not
changed. More than 50% of total energy, protein, and carbohydrate intake is attributable to cereals
and bakery products. The population is characterized by macronutrient variations; the amounts
of energy and carbohydrate intake are below the recommended values set by WHO/FAO, total fat
intake is at the highest recommended level, while the amount of protein exceeds the threshold. Based
on the findings there is an urgent need to increase awareness of nutritional requirements and a need
to change widespread dietary practices, such as irregular meal intake and omission of breakfast.

Keywords: dietary intake; household budget survey; macronutrient

1. Introduction

Food security and nutrition are major global challenges [1]. Over the past decades,
food consumption patterns and food availability have changed drastically mainly due to
alterations in food habits, changing lifestyles, and the introduction of new, healthier, or
processed foods. This, in turn, has led to changes in overall energy and macronutrient in-
take, resulting in a deficiency or excess of these substances [2–4]. Macronutrients, including
protein, carbohydrates, and fats play a vital role in ensuring a healthy diet and preventing
many diseases. They each have a set of unique properties, and all are a source of energy [5].

To study changes in food consumption patterns, as well as food and macronutrient
intakes, dietary surveys are used widely at the household or individual level [6,7]. These
surveys serve as a basis for developing programs or policies to tackle nutrient gaps or
the risks of inadequate or excess intakes. There are various methods available to collect
dietary intake data and depending on the complexity and cost of dietary surveys, countries
use different methods. Due to their low cost, Household Consumption and Expenditure
Surveys (HCES) have become increasingly accessible and today are widely used in more
than 120 countries [8–10].

In Armenia, household budget surveys are routinely conducted on nationally repre-
sentative samples. The first household survey, titled Integrated Living Conditions Survey
(ILCS) was conducted in 1996. Starting from 2001, it has been conducted every year. ILCS
provides comprehensive information regarding the living conditions of the population of
Armenia and a quantitative evaluation of its major indicators. The results of the survey
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are analyzed according to the following indicators: consumption, income, expenses, con-
sumption of basic food, the existence of long-term goods, affordable health and educational
systems, social transfers, etc. [11].

Several studies have been conducted to explore the nutritional status in Armenia
and the cost of the diet. These studies mainly point out the fact that although people can
achieve the daily recommended calorie intake, the nutrient requirements might not be
met, leading to malnutrition and long-term health implications [12,13]. However, these
studies do not focus on the macronutrient intake trends, or on the long-term changes
in food consumption expenditures due to price volatility. Therefore, there is a need to
investigate dietary habits among Armenian households, especially on an individual level
to get more accurate data based on age, gender, education, or income. It is important to
note that, currently, there is an absence of an official individual-based methodology for
investigating dietary habits among Armenian households, which makes it difficult for
policymakers to monitor changes using evidence-based approaches. Several studies have
been conducted by the Informational-Analytical Center for Risk Assessment of Food Chain,
utilizing individual-based surveys [14,15]. Considering the very limited data available
on the dietary intake of the Armenian population, the purpose of the present study is to
explore food consumption trends and assess major macronutrient intakes from 2008–2019,
using household budget surveys. Moreover, this study aims to describe the changes in
food consumption expenditures over the same period based on household income and
Consumer Price Index (CPI).

2. Materials and Methods
2.1. Dietary Survey

To assess dietary intake, the latest available data ranging from 2008 to 2019 were
obtained from ILCS. Nationally representative samples of 32,756 and 18,496 individuals
took part in the ILCS conducted by the National Statistical Service of the Republic of
Armenia in 2008 and 2019, respectively. A total of 7872 and 5184 households completed
the survey between January and December of 2008 and 2019, respectively. Households
recorded over one month all their consumption and expenditures on food, non-food
products, and services (including details, such as name, quantity, cost, and place of purchase
of the product). Other data collected included information on household composition
and living conditions, employment status, educational level, health condition, and other
information [16].

In this study, quantities for food consumption and the estimated energy and nutrient
content of foods were analyzed on an “as consumed” basis. Estimates of human energy and
nutrient intake were assessed based on the food composition table developed jointly by the
National Statistical Service of the Republic of Armenia, the Ministry of Agriculture, and the
Food and Agricultural Organization (FAO) of the United Nations. The food composition
table was compiled according to INFOODS standards and food component identifiers [17].

2.2. Dietary Intake Assessment

Dietary indicators were chosen to capture an individual’s intake from main sources.
Overall, 14 dietary indicators, including 10 food groups (cereals and bakery products,
meat and meat products, fish, milk and milk products and eggs, fats and oils, fruits,
vegetables, potato, sugar, honey and confectionery, mineral water (bottled) and juices),
3 macronutrients (protein, carbohydrate, total fats), and total energy were included in the
study. Each food group consisted of food products that have a consumption of more than
1 g/day (Table 1).
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Table 1. Number of products in each food group.

Food Groups Number of Products in Each Group

Cereals and bakery products 11
Meat and meat products 10
Fish 3
Milk and milk products, eggs 9
Fats and Oils 3
Fruits 14
Vegetables 22
Potato 1
Sugar, Honey, Confectionery 8
Mineral Water (bottled), Juices 7
Total 88

Every item in the survey food list was matched to an entry in a food composition table
to identify each food’s nutrient content per 100 g. The intake of each nutrient was then
calculated by multiplying the weight of each consumed food by the concentration of the
nutrient in that food using the following formula [10,18]:

I = ∑(W1 × C1 + W2 × C2 + W3 × C3 + . . . Wn × Cn), (1)

where I is the intake of the nutrient, W1 is the weight of the first food product (g/day), C1
is the concentration of the nutrient in the first food product (g), and n is the number of
food products.

Metabolizable energy values have been calculated from the amount of protein, fat,
and carbohydrates in the foods, applying the energy conversion factors.

2.3. Food Consumption Trends and Statistical Analysis of Data

Pearson’s correlation was used to assess the correlation between average monthly
per capita household income, CPI, and food consumption expenditure from 2008–2019.
A bivariate linear regression has been conducted to investigate how much CPI predicts
consumption expenditures on food products. All analyses were conducted at the 0.05 and
0.01 significance levels. Statistical analysis of data was performed using Python. Three
main Python packages were applied: Scikit-learn, NumPy, and Matplotlib.

3. Results and Discussion
3.1. Estimates of Food Availability

The food consumption data obtained from the ILCS survey reflects the food acquired
by (available to) the household during the reference period. Data on food consumption
between 2008 and 2019 for per capita households are presented in Table 2. During this
period, the total monthly food consumption decreased by 7.25%, from 43.56 kg to 40.40 kg.

Table 2. Average Monthly Per Capita Consumption of Basic Food Products (kg/month). Armenia.
2008–2019.

Food Groups
Year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Cereals and bakery products 12.7 12.3 11.9 12.2 12.2 11.8 11.3 11.4 11.3 10.6 10.5 10.1
Meat and meat products 2 2 1.8 1.8 1.9 1.9 1.9 1.9 2 1.9 2 2.1
Fish 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
Milk, matsun 1.7 1.7 1.7 1.7 1.5 1.5 1.7 1.8 1.8 1.8 1.6 1.5
Cheese 1.06 1 0.8 0.8 0.9 0.8 0.8 0.9 0.9 0.8 0.8 0.8
Eggs (in pieces) 10.1 10.5 11.1 11.2 10.8 10.4 10.9 10.5 10.7 10.6 11.3 12
Butter and oil 0.4 0.4 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.1 0.1
Vegetable oil and other oils 0.6 0.5 0.5 0.6 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.5
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Table 2. Cont.

Food Groups
Year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Fruits and berries 3.9 4.5 4.3 4 4.2 3.9 3.8 3.9 3.9 3.5 3.6 3.6
Vegetables 6.3 6.1 5.7 6.5 6.6 6.6 6.4 6.6 6.6 6.2 6.5 5.9
Potato 3.9 3.9 3.9 3.6 3.6 3.5 3.4 3.5 3.4 3.3 3.3 3.2
Sugar, honey, confectionery 0.7 0.7 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.4 0.4 0.3

3.1.1. Cereals and Bakery Products

Overall, there was a decreasing trend in cereals and bakery product consumption
between 2008 and 2019 (20% reduction). High-grade white bread and lavash were the
subgroups that contributed the most to cereals and bakery product intake. Consumption
of sweet cereal products (biscuits, pastries, cakes) went down substantially. Similarly, the
intake of rice and pasta also decreased compared to previous years.

3.1.2. Meat and Meat Products, Fish

Total meat and fish consumption stayed mostly stable over the years with slight
fluctuations. Chicken, beef, and veal were the subgroups that contributed the most to
meat consumption.

3.1.3. Milk and Milk Products

Overall, the consumption of milk and milk products decreased very slightly (approxi-
mately 11%) except for chicken eggs. The latter was characterized by a small increase in
consumption amount (approximately 20%). Matsun and cheese had the largest share in
milk product intake.

3.1.4. Fats and Oils

Over the years, the consumption of butter and plant-based oil decreased by as much
as 75% and that of vegetable oil stayed mostly stable. Plant-based oils have the largest
share in fats and oils intake.

3.1.5. Fruits

There was a reduction in the average consumption of fruits from 2009 to 2019; the
amount decreased by 20%, from 4.5 kg to 3.6. Watermelon, apple, grapes, and apricot were
the subgroups with the largest share of the total intake.

3.1.6. Vegetables

Vegetable consumption (excluding potatoes) decreased in 2010 and 2019 and stayed
stable throughout the rest of the years. The average monthly vegetable consumption ranged
from 5.9 kg to 6.5 kg. Similarly, potato intake decreased by almost 18%, amounting to 3.2 kg
per month in 2019.

3.1.7. Sugar, Honey, and Confectionery

The average weight of total sugar, honey, and confectionery consumption decreased
twice in 2019 compared to 2008. Granulated sugar and fruit compotes were the subgroups
with the largest share in the intake amount.

Figure 1 shows the estimated food consumption for 10 food groups based on 2019 ILCS
data. The diet is characterized mainly by cereals, vegetables, milk and milk products, and
eggs (Figure 1).
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Figure 1. Daily consumption of main food groups per capita (g/day) and structure of consumed
food in the Integrated Living Conditions Surveys. Armenia 2019.

It should be noted that according to FAO recommendations, the intake of fruits and
vegetables (excluding tubers) should be 400 g/day or more [19]. Based on this study, the
consumption of fruits and vegetables (excluding potatoes) approximately equals 320 g/day
which is less than the recommended amount. The difference can be attributed to the fact
that fruits and vegetables consumed away from home are not accounted for in ILCS. More-
over, other factors, including price, food availability, cultural conditions, and nutritional
knowledge can also contribute to the low consumption of these food items.

3.2. Energy Intake and Energy Contributions of Macronutrients

The amount of total energy estimated from the consumption of all 10 food groups
amounted to 2051 and 1790 kcal/day per capita in 2008 and 2019, respectively (Figure 2).
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Figure 2. Average daily per capita calories (kcal/day). Armenia. 2008 and 2019.

In 2008, the estimates of protein, carbohydrates, and total fats were equal to 83.15 g/day,
265.55 g/day, and 69.71 g/day, respectively. Meanwhile, in 2019, the estimates of protein,
carbohydrates, and total fats were equal to 74.42 g/day, 226.56 g/day, and 62.73 g/day,
respectively. Armenia is a member of the Eurasian Economic Union (EEAU) and follows
its Customs Union Technical regulations for food product labeling [20]. The latter defines
uniform requirements for labeling food products including the average daily need for basic
nutrient substances and energy. According to the regulation, the required daily intake of
energy, protein, carbohydrates, and total fats should be 2500 kcal, 75 g, 365 g, and 83 g,
respectively. Except for protein, the amount of energy, carbohydrates, and total fat intakes
estimated both in 2008 and 2019 are below the recommended values. According to the
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World Health Organization and FAO (WHO/FAO), the average energy requirement values
range from 1650–3150 kcal/day for women and 2100–3600 kcal/day for men depending on
physical activity level. Thus, the amounts of energy estimated in 2008 and 2019 are below
the requirement [21]. This difference may be because ILCS does not account for mixed
dishes (e.g., spas, harissa, meatball soup, etc.), foods consumed (acquired) away from
home (e.g., fast food), food waste, storage food, etc. In 2020, the Informational-Analytical
Center for Risk Assessment of Food Chain of Center for Ecological Noosphere Studies of
RA investigated fast food consumption habits among the Yerevan population via a food
frequency questionnaire (FFQ), based on which, fast-food intake ranged from 14.68 to
76.09 g/day per person. Therefore, considering the number of nutrients present in fast
food, this group also adds up to the estimates of total energy and macronutrient intake of
the current study.

Food Sources of Dietary Energy

Figure 3 depicts the percent contribution of each food group to daily intakes of energy,
protein, carbohydrates, and total fats in 2008 and 2019. There are no significant changes in
terms of the contribution of food groups to energy and macronutrient intakes between 2008
and 2019. Cereals and bakery products contribute the greatest proportion of all studied
macronutrients (except for total fats) and total energy. Milk and milk products, vegetables,
and potatoes make up 12%, 5%, and 4% of total energy, respectively. Protein intake is
characterized mainly by cereals and bakery products, followed by meat and meat products
and milk and milk products. Carbohydrate intake is attributable mostly to cereals and
bakery products, potatoes, as well as sugar, honey, and confectionery. Lastly, total fats are
received mainly from fats and oils, milk and milk products, and eggs.

3.3. Contribution of Food Groups to Energy and Macronutrient Intakes in Different Countries

Figure 4 compares the contribution of food groups to energy and macronutrient intakes
between Armenia and other countries (using the foods-as-consumed approach for Australia
and the UK, Poland, India, and the foods-as-purchased approach for Brazil) [22–26].

3.3.1. Total Energy Intake

Compared to Australian and Brazilian diets, in the Armenian diet, cereals and bakery
products have a very large contribution to total daily energy intake, which may be because
this food group has a large share of the total diet.

3.3.2. Protein Intake

Regarding protein intake, a similar pattern was observed between UK and Polish diets
with meat and meat products having the largest contribution. However, in the Armenian
diet, the highest contribution to protein intake was attributable to cereals and bakery
products.

3.3.3. Carbohydrate Intake

Cereal and cereal products were the main source of carbohydrates for adults in all
countries. The Armenian estimate of this food group was in between Indian and UK esti-
mates. The rest of the food groups had an approximately equal contribution to carbohydrate
intake in the studied countries.

3.3.4. Total Fats Intake

The contribution of food groups to total fat intake differed between the studied
countries. In Armenia, it was characterized mainly by fat and oil product intake, in India
by milk and milk products, and in the UK by meat and meat products.
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Figure 4. Contribution of food groups to total daily energy and macronutrient intakes in differ-
ent countries (%).

In this study, the estimated metabolizable energy values of protein, carbohydrates,
and total fats range from 297.67–332.6, 906.22–1062.22, and 564.57–627.39 kcal/day, re-
spectively. This implies that in the Armenian diet 50–52% of total energy is received from
carbohydrates. According to FAO, an optimum diet should consist of at least 55% of total
energy coming from carbohydrates obtained from a variety of food sources [19]. Therefore,
the energy value received from carbohydrates is almost consistent with the required level
set by FAO. This amount also falls within the reference intake range of 45–60% set by
EFSA [27]. The estimated daily protein intake (74.42–83.15 g/day) makes 16–17% of total
energy. When considering a mean body weight of 75 kg, daily protein intake ranges from
0.992 to 1.108 g/kg bw per day, which is slightly higher than the population reference
intake of 0.83 g/kg bw per day set by EFSA and the requirement of 0.75 g/kg bw per day
set by WHO/FAO [28,29]. Total fat makes up 30–31% of total energy; this value is at the
upper level of the reference intake range (20–35%) set by EFSA and at the highest required
level of total energy (30–35%) set by WHO/FAO [30,31].
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3.4. The Impact of Income and CPI Changes on Food Consumption Expenditure, 2008–2019

According to ILCS, the average per capita household income has increased from
26,866 Armenian Dram (AMD) to 61,047 AMD from 2008 to 2019. Similarly, the average
monthly per capita household consumption expenditures on food products have increased
from 14,984 AMD to 18,496 AMD in the same period [32]. Figure 5a illustrates the relation-
ship between income and consumption expenditure on food products. There is a strong
positive correlation (r = 0.912; p = 0.000) between household income and food expenditure.
However, throughout the years as household income has increased, the share of food
expenditures to total expenditures has decreased from 52% to 41% due to an increase in CPI.
According to Figure 5b, there is a strong negative correlation (r = −0.973; p = 0.000) between
household income and the share of food expenditure to total expenditure. According to the
National Statistical Committee of Armenia, during 2008–2020, CPI increased from 137.6 to
201.3 over the base year of 2000 [33].
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To investigate how much the consumer price index predicts the share of food consump-
tion expenditure, a bivariate linear regression analysis was performed. Linear regression
assumptions of normal distribution were checked by Kolmogorov-Smirnov and Shapiro–
Wilk tests, as well as skewness and kurtosis. Since the variables were normally distributed,
there was no need for data transformation. Multicollinearity and correlations between each
variable were checked using VIF and tolerance test. For each variable, tolerance values
were greater than 0.2, and values of VIF were less than 3.

The consumer price index negatively and significantly (β = −0.200, p = 0.000) affected
the share of food consumption expenditure at the bivariate level. Overall, the regression
model was significant (F = 37.993, p = 0.000) and had an adjusted R2 of 0.771. This in-
dicates that the consumer price index explains 77% of the variance in the share of food
consumption expenditure.

When investigating the correlation between each food type and CPI, it can be con-
cluded that there were many statistically significant associations between individual food
consumption and CPI from 2008–2019. There has been a significant decrease in the average
monthly consumption of basic food products (bread and bread products, potatoes, fruits
and berries, cheese, butter and oil, and sugar) due to an increase in CPI (Table 3). It has
been revealed that the average monthly consumption of basic food products has decreased
despite the increase in household income.
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Table 3. Pearson Correlation between food consumption, income, and CPI. Armenia. 2008–2019.

Food Type

Average Monthly Per Capita
Household Income (Monetary)

p
(Significance)

Consumer Price Index over the Base
Year of 2000

p
(Significance)

Bread and bread products −0.935 **
(0.000)

−0.872 **
(0.001)

Potato −0.949 **
(0.000)

−0.959 **
(0.000)

Vegetables and vegetable crops 0.190
(0.553)

0.295
(0.352)

Fruits and berries −0.802 **
(0.002)

−0.749 **
(0.005)

Meat and meat products 0.382
(0.221)

0.206
(0.520)

Milk and yogurt 0.009
(0.977)

−0.074
(0.819)

Cheese −0.534
(0.074)

−0.655 *
(0.021)

Butter and Oil −0.843 **
(0.001)

−0.882 **
(0.000)

Eggs 0.445
(0.147)

0.460
(0.132)

Fish products 0.549
(0.065)

0.454
(0.139)

Sugar −0.823 **
(0.001)

−0.778 **
(0.003)

Vegetable oil and other oils 0.188
(0.558)

0.027
(0.935)

Note: ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

According to the Statistical Committee of Armenia, the CPI continued to increase
during the first quarter of 2021, amounting to 211.76 (over the base year of 2000). Inflation
has been recorded in 12 food commodity groups. Compared to the same period of the
previous year, the price of sugar increased by 48.6%, fats and oils by 20.4%, milk, cheese,
and eggs by 12.3%, fruits by 10.4%, non-alcoholic drinks by 10.2%, bread and cereals by
8.9%, vegetables by 8.0%, coffee, tea, cocoa by 2.3%, meat by 1.6%, fish and seafood by 0.6%,
and confectionery by 0.4%. Moreover, during the observed period, the price of imported
wheat increased by 29.7% compared to the same period of the previous year [34].

3.5. Meeting Dietary Recommendations

A study conducted in 2017 reports that while average Armenians can afford a healthy
diet, their diet does not meet the dietary reference intake recommendations. This can
be attributed to the fact that most Armenians lack nutrition knowledge, are inclined
to culturally accepted diets, and are unaware of which foods are healthy and which
ones are not. These knowledge gaps lead to diet-related health issues (for example, high
blood pressure, high blood cholesterol, high blood glucose, and anemia) which are very
widespread and concerning in Armenia [35]. Noncommunicable diseases (NCDs) account
for an estimated 93% of all deaths in Armenia [36]. Another cross-sectional study conducted
in Yerevan, Armenia, showed that the mean awareness regarding nutritional information
was low (24.1%), particularly regarding relationships between diet and diseases. More than
25% of the respondents incorrectly believed that osteochondrosis was related to a high
intake of salt [36].

In 2019, the World Food Programme carried out a food security and vulnerability
assessment among Armenian households. According to the study, the dietary habits of the
population in Armenia have deteriorated throughout the years, with the most vulnerable
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households sharply decreasing their intake of meat products, fruits, vegetables, and dairy
products. Despite economic growth, levels of food insecure households almost doubled
from 2008 to 2010 and remained at 15% in 2017. Unhealthy dietary habits are a norm in
Armenia. The average Armenian consumes around two times more salt, four times more
staple foods (i.e., baked goods and potatoes) than the recommended maximum intake level,
and around two times fewer fruits and vegetables as compared to the recommended optimal
intake [37]. To understand whether the current structure of food consumption in Armenian
households corresponds to the principle of sustainable consumption, a comparison with
the UK’s recommended “Eatwell Plate” has been made [38]. According to this, the ideal
proportions of food types for a healthy diet are as follows: bread, rice, potato, pasta, and
other starchy foods should make up 33% of the total diet, meanwhile, in Armenia, this
number is at 42%. Fruits and vegetables should make up another 33% of the total diet,
while in Armenia they make up 30%. The recommended share of milk and dairy products
is 15%, but in Armenia, it is 12% (including eggs). The ideal proportion of meat, fish, eggs,
and other non-dairy sources of protein is 12%, meanwhile, in the Armenian diet, it is only
7% (excluding eggs). Lastly, foods high in fat or sugar should make up 8% of the total diet,
while in Armenia they make up almost as much (9%). Overall, there is a major difference
in the share of starchy foods, fruits and vegetables, and animal-origin foods [38].

4. Conclusions

The results indicate that the consumption of most food products, including basic food
products (bread and bread products, potatoes, fruits, cheese, butter, and oil) decreased
from 2008–2019. Although there has been an increase in household income, the decrease in
consumption amounts was attributable to an increase in CPI. The consumption of foods of
animal origin has mostly stayed stable. Energy and macronutrient intakes of Armenians
have decreased in 2019 compared to the average intakes obtained in previous ILCS surveys
since 2008. The population is characterized by macronutrient variations; while the amounts
of energy and carbohydrate intake are below the recommended values set by WHO/FAO
and Customs Union Technical Regulation, total fat intake is at the highest recommended
level set by WHO/FAO, and the amount of protein exceeds the threshold. The estimated
amount of total energy is below the required level across the entire studied period. It
is noteworthy that in the Armenian diet more than 50% of total energy, protein, and
carbohydrate intake is attributable to cereals and bakery products, which is indicative of
poor dietary diversity.

Based on the findings there is an urgent need to increase awareness of nutritional
requirements and a need to change widespread dietary practices, such as irregular meal
intake and omission of breakfast. This will be a small, but crucial step towards enabling
nutritious choices for different population groups, and ensuring that every person has the
minimum level of access to a diversified and nutritious diet.

A limitation of this study is that it excludes foods consumed out of home as well as
foods acquired but not consumed by household members. Moreover, it does not estimate
the distribution of usual nutrient intakes among household members. To reliably assess the
prevalence of nutrient inadequacy (or excess) in a group of individuals, it is necessary to
consider factors such as gender, age, and consumption of all types of food in that group. To
obtain this information, it is recommended to conduct a 24-h recall and observed weighed
food record surveys since they are regarded as the most precise and preferred sources of
these data. Moreover, this can serve as a basis for formulating evidence-based data to
support integrated policy decisions and a multi-level framework of action to better tackle
nutritional issues.

Author Contributions: Conceptualization, D.P. and N.M.; Funding acquisition, D.P.; Methodology,
N.M.; Project administration, D.P. and N.M.; Resources, D.P.; Supervision, N.M.; Writing—original
draft, S.S. and M.B.; Writing—review and editing, S.S. and M.B. All authors have read and agreed to
the published version of the manuscript.



Foods 2022, 11, 2847 12 of 13

Funding: The work was supported by the Science Committee of RA, in the frames of the research
project № 20TTCG-4A001 on “Strengthening scientific and methodological capacity for assessing
food security and nutrients”.

Data Availability Statement: Data is contained within the article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Augustin, M.A.; Riley, M.; Stockmann, R.; Bennett, L.; Kahl, A.; Lockett, T.; Osmond, M.; Sanguansri, P.; Stonehouse, W.; Zajac, I.;

et al. Role of food processing in food and nutrition security. Trends Food Sci. Technol. 2016, 56, 115–125. [CrossRef]
2. Harris, J.; Nguyen, P.H.; Tran, L.M.; Huynh, P.N. Nutrition transition in Vietnam: Changing food supply, food prices, household

expenditure, diet, and nutrition outcomes. Food Secur. 2020, 12, 1141–1155. [CrossRef]
3. Andrew, N.L.; Allison, E.H.; Brewer, T.; Connell, J.; Eriksson, H.; Eurich, J.G.; Farmery, A.; Gephart, J.A.; Golden, C.D.; Herrero,

M.; et al. Continuity and change in the contemporary Pacific food system. Glob. Food Secur. 2022, 32, 100608. [CrossRef]
4. Asioli, D.; Aschemann-Witzel, J.; Caputo, V.; Vecchio, R.; Annunziata, A.; Naes, T.; Varela, P. Making sense of the “clean label”

trends: A review of consumer food choice behavior and discussion of industry implications. Food Res. Int. 2017, 99, 58–71.
[CrossRef] [PubMed]

5. Park, H.; Kityo, A.; Kim, Y.; Lee, S.A. Macronutrient Intake in Adults Diagnosed with Metabolic Syndrome: Using the Health
Examinee (HEXA) Cohort. Nutrients 2021, 13, 4457. [CrossRef] [PubMed]

6. Mengesha, S.T. Understanding the Patterns and Trends of Food Consumption in a Developing Country Context: The Case of
Amhara Region, Ethiopia. Risk Manag. And Healthc. Policy 2021, 14, 1777. [CrossRef] [PubMed]

7. Carducci, B.; Oh, C.; Roth, D.E.; Neufeld, L.M.; Frongillo, E.A.; L’Abbe, M.R.; Franzo, J.; Herforth, A.; Sellen, D.W.; Bhutta, Z.A.
Gaps and priorities in assessment of food environments for children and adolescents in low-and middle-income countries. Nat.
Food 2021, 2, 396–403. [CrossRef]

8. Waid, J.L.; Ali, M.; Thilsted, S.H.; Gabrysch, S. Dietary change in Bangladesh from 1985 to 2010. Glob. Food Secur. 2018, 17, 221–232.
[CrossRef]

9. Murphy, S.; Ruel, M.; Carriquiry, A. Should Household Consumption and Expenditures Surveys (HCES) be used for nutritional
assessment and planning? Food Nutr Bull. 2012, 33 (Suppl. S2), S235–S241. [CrossRef] [PubMed]

10. Fiedler, J.L.; Mwangi, D.M. Using Household Consumption and Expenditure Surveys to Make Inferences about Food Consumption,
Nutrient Intakes, and Nutrition Status; International Food Policy Research Institute: Washington, DC, USA, 2016; Volume 1571.

11. SC. Statistical Committee of RA: Integrated Living Conditions Survey 2019 Armenia. 2020. Available online: https://armstat.am/
en/?nid=207 (accessed on 22 June 2021).

12. WHO. Prevention and Control of Noncommunicable Diseases in Armenia. The Case for Investment in Prevention and Control of
Noncommunicable Diseases (NCDs). 2019. Available online: https://www.euro.who.int/__data/assets/pdf_file/0017/401273/
BizzCase-ARM-web.pdf (accessed on 1 September 2022).

13. WFP. Food Security and Vulnerability Assessment in Armenia. 2021. Available online: https://docs.wfp.org/api/documents/
WFP-0000134964/download/?_ga=2.119127104.811052882.1662529687-822788372.1662529687 (accessed on 1 September 2022).

14. Pipoyan, D.; Stepanyan, S.; Beglaryan, M.; Stepanyan, S.; Mantovani, A. Health risk assessment of toxicologically relevant
residues in emerging countries: A pilot study on Malachite Green residues in farmed freshwater fish of Armenia. Food Chem.
Toxicol. 2020, 143, 111526. [CrossRef] [PubMed]

15. Pipoyan, D.; Beglaryan, M.; Sireyan, L.; Merendino, N. Exposure assessment of potentially toxic trace elements via consumption
of fruits and vegetables grown under the impact of Alaverdi’s mining complex. Hum. Ecol. Risk Assess. 2019, 25, 819–834.
[CrossRef]

16. SC. Statistical Committee of RA: Integrated Living Conditions Survey 2008 Armenia. 2020. Available online: https://microdata.
worldbank.org/index.php/catalog/2957 (accessed on 28 May 2021).

17. FAO. Food Composition Table for Armenia. First Edition. 2010. Available online: http://www.fao.org/infoods/infoods/tables-
and-databases/europe/en/ (accessed on 1 September 2022).

18. Greenfield, H.; Southgate, D.A.T. Food Composition Data 2nd Edition: Production, Management, and Use; Elsevier Science Publishers:
Amsterdam, The Netherlands; FAO: Rome, Italy, 2003.

19. WHO. Healthy Diet. No. WHO-EM/NUT/282/E; Regional Office for the Eastern Mediterranean; World Health Organization:
Geneva, Switzerland, 2019.

20. ТР ТC, 2011. 022/2011 Tехнический реглaмент Taмoженнoгo сoюзa “Πищевaя прoдукция в чaсти ее мaркирoвки”
(с изменениями нa 14 сентября 2018 гoдa). Available online: http://docs.cntd.ru/document/902320347 (accessed on 1
September 2022).

21. WHO/FAO. Human Energy Requirements: Report of a Joint FAO/WHO/UNU Expert Consultation: 2004; Food and Agriculture Org:
Rome, Italy, 17–24 October 2001; Volume 1, Available online: http://www.fao.org/3/y5686e/y5686e00.htm#Contents (accessed
on 1 September 2022).

http://doi.org/10.1016/j.tifs.2016.08.005
http://doi.org/10.1007/s12571-020-01096-x
http://doi.org/10.1016/j.gfs.2021.100608
http://doi.org/10.1016/j.foodres.2017.07.022
http://www.ncbi.nlm.nih.gov/pubmed/28784520
http://doi.org/10.3390/nu13124457
http://www.ncbi.nlm.nih.gov/pubmed/34960009
http://doi.org/10.2147/RMHP.S299669
http://www.ncbi.nlm.nih.gov/pubmed/33953625
http://doi.org/10.1038/s43016-021-00299-5
http://doi.org/10.1016/j.gfs.2017.09.003
http://doi.org/10.1177/15648265120333S213
http://www.ncbi.nlm.nih.gov/pubmed/23193776
https://armstat.am/en/?nid=207
https://armstat.am/en/?nid=207
https://www.euro.who.int/__data/assets/pdf_file/0017/401273/BizzCase-ARM-web.pdf
https://www.euro.who.int/__data/assets/pdf_file/0017/401273/BizzCase-ARM-web.pdf
https://docs.wfp.org/api/documents/WFP-0000134964/download/?_ga=2.119127104.811052882.1662529687-822788372.1662529687
https://docs.wfp.org/api/documents/WFP-0000134964/download/?_ga=2.119127104.811052882.1662529687-822788372.1662529687
http://doi.org/10.1016/j.fct.2020.111526
http://www.ncbi.nlm.nih.gov/pubmed/32603830
http://doi.org/10.1080/10807039.2018.1452604
https://microdata.worldbank.org/index.php/catalog/2957
https://microdata.worldbank.org/index.php/catalog/2957
http://www.fao.org/infoods/infoods/tables-and-databases/europe/en/
http://www.fao.org/infoods/infoods/tables-and-databases/europe/en/
http://docs.cntd.ru/document/902320347
http://www.fao.org/3/y5686e/y5686e00.htm#Contents


Foods 2022, 11, 2847 13 of 13

22. Australia Bureau of Statistics. Australian Health Survey: Nutrition First Results—Foods and Nutrients, 2011–2012; Australia Bureau of
Statistics: Canberra, Australia, 2014. Available online: www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.007main+features1
2011-12 (accessed on 1 September 2022).

23. Levy, R.B.; Claro, R.M.; Mondini, L.; Sichieri, R.; Monteiro, C.A. Regional and socioeconomic distribution of household food
availability in Brazil, in 2008–2009. Rev. Saúde Pública 2011, 46, 6–15. [CrossRef] [PubMed]

24. Food Standards Agency and Public Health England. National Diet and Nutrition Survey (NDNS). 2016. Available online:
https://www.gov.uk/government/collections/national-diet-and-nutrition-survey (accessed on 1 September 2022).

25. Górska-Warsewicz, H.; Laskowski, W.; Kulykovets, O.; Kudlińska-Chylak, A.; Czeczotko, M.; Rejman, K. Food products as
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