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Abstract: An empirical assessment of diets using a posteriori analysis allows us to define actual
dietary patterns (DPs) in the food consumption structure of a population. This study represents an
a posteriori assessment of DPs for the Russian population in general as well as their dependence
on socio-demographic and regional parameters. The data were obtained from 21,923 individuals
aged 25–64 years old from a Russian multicenter study of “Epidemiology of Cardiovascular Diseases
in the Regions of the Russian Federation” conducted in 2013–2014. Cross-sectional study subjects
were interviewed face-to-face in order to obtain data on their diet. DPs were defined using principal
component analysis. Four DPs were specified as “Rational”, “Salt”, “Meat”, and “Mixed”; all these
variants together accounted for 55.9% of variance. Diets in gender and age groups corresponded to
those for an all-Russian population; in several regions, the defined diets differed from the all-Russian
ones. More favorable diet trends were observed among women, people with no family, people not
working, and urban dwellers, and diet trends were more favorable with an increase in age, level of
education, and material wealth. Thus, a posteriori DPs were defined for the Russian population,
which were stable in sex/age groups and were mediated by the socio-demographic characteristics of
the population.

Keywords: dietary patterns; principal component analysis; Russian population; socio-demographic
characteristics; regional determinants

1. Introduction

Food consumption by humans is a rather complex heterogeneous system of eating habits
associated with a tendency toward the consumption of certain foods, which can be characterized by
both formed dietary patterns (DPs) and the random consumption of various foods. Demographic and
socio-economic characteristics of a population can be important determinants of a healthy diet. In
economically developed countries, a high income and professional and educational status are usually
associated with a healthier diet, which includes a high consumption of fresh fruit and vegetables, fish
and seafood, cereals, etc. [1–3]. At the same time, the growth of income in developing countries and
the reduction in the cost of foods with a high amount of animal fat, ultra-processed foods, fast food,
etc. has resulted in a low-quality diet [4–6]. In addition, a number of studies have shown that the
regional characteristics of the population within one country can contribute to differences in dietary
habits [7–9]. In this regard, demographic, socio-economic, and regional determinants of the dietary
habits of the Russian population are of interest, as they have not been previously studied.

In the framework of the Russian epidemiological study “Epidemiology of Cardiovascular Diseases
in the Regions of the Russian Federation” (ESSE-RF), the frequency of consumption of certain food
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groups among the Russian population was shown [10,11]. However, the consumption of certain foods
can be combined with absolutely different other food products. With this connection, for example,
a high level of the consumption of “favorable” fruit and vegetables can be combined in one case with
the high consumption of “favorable” fish and seafood, and in the other case, with “unfavorable” sweets
and pastries. Obviously, the high level of consumption of fresh fruit and vegetables in these two cases
can exert quite different influences on health. Synergistic and/or antagonistic interactions between
nutrients imply that, in the context of DPs, focusing on separate nutrients does not take into account all
interactions and can lead to incorrect conclusions [12]. For this reason, an increasing number of studies
all over the world have analyzed nutrition by taking into account the whole diet (i.e., recognizing that
people consume foods in different combinations) [7,13,14].

The evaluation of DPs can be carried out using two quite different approaches [15,16]. The first
includes the use of a priori defined parameters designed to determine specific DPs that represent, in
general, the types, quantity, and frequency of food consumption within specific DPs [17,18]. This allows
us to classify individuals within the population according to a predetermined “ideal diet”, which
limits their applicability to different DP groups [19]. The second approach, which is now actively
implemented, involves specifying DPs based on empirical data on food consumption by the population
using statistical multivariate analysis methods [20,21]. One of these methods is factor analysis, which
allows the evaluation of DPs by breaking down the consumption frequency of food groups into small
components. The Russian studies using DPs have been limited to small regional cohorts [22–24].
As such, the aim of this study was to evaluate DPs in a wider Russian study population as well as
the impact of socio-demographic and regional characteristics. We hypothesize that in Russia, there
could be identified unique determinants of dietary patterns that are different from other countries.
In addition, we suggest that the adherence to identified dietary patterns will depend significantly on
the socio-demographic and regional characteristics of the Russian population.

2. Materials and Methods

2.1. General Characteristics of the Sample

This work was carried out as part of the multicenter epidemiological study “Epidemiology of
Cardiovascular Diseases in the Regions of the Russian Federation” (ESSE-RF); 13 regions of the Russian
Federation (Figure 1) took part in 2013–2014, with a total number of 21,923 individuals aged 25–64
years old. The study was carried out in accordance with the standards of Good Clinical Practice
and the principles of the Declaration of Helsinki. The study protocols were approved by the Ethics
Committee of National Medical Research Center for Preventive Medicine (Moscow), National Medical
Research Center of Cardiology (Moscow), Almazov National Medical Research Center (St. Petersburg,
Russia) as well as by collaborating centers in the regions where this study was conducted. More
detailed information on sample formation and on the protocol of the ESSE-RF study has already been
presented elsewhere [25]. Prior to inclusion in the study, all participants signed written informed
consent. The response to the assessment was about 80%.
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Figure 1. Regions of Russia participating in the study.

2.2. Socio-Economic Characteristics

According to family status, two groups were distinguished—the “has a family” group, which
included individuals living together with a partner in an official marriage or cohabitation, and the “no
family” group, which included individuals who had never been married, divorced, or lived separately
as well as widows/widowers.

According to the level of education, three groups were identified: individuals with primary,
secondary or secondary professional education were combined in the “Secondary” group; individuals
with secondary technical and incomplete higher education were in the “Advanced Secondary” group;
and individuals who completed higher education were in the “Higher” group.

The study participants were divided into groups of currently employed and non-employed for
various reasons (never worked, temporarily not working, on retirement benefit, or disability benefit).

The level of income was assessed by the question: “How do you evaluate the well-being of
your family compared to others?” The answers “Very poor” and “Relatively poor” were classified as
“Low income”, the answer “Medium (not rich, but not poor)” as “Average income”, and the answer
“Relatively prosperous” and “Very prosperous” as “High income”.

According to the type of settlement, urban and rural dwellers were distinguished.

2.3. Evaluation of the Consumption of Food Groups

In accordance with the research protocol, data were obtained through face-to-face interviews on
the consumption frequency of 13 food groups with the following gradation: “Do not consume/Rarely”,
“1–2 times a month”, “1–2 times a week”, and “Daily/Almost daily”. Among the evaluated food
groups, four of them fell into the category of dairy products: “milk, kefir, yogurt”, “sour cream, cream”,
“cottage cheese”, and “cheese”. In the initial statistical analysis, the frequency of consumption of
these products was highly correlated. In addition, the principal component analysis revealed their
combination into one stable group. In order to combine these four food groups into one enlarged
group of “dairy products”, principal component analysis (PCA) with specification of a latent factor
and subsequent assessment of the individual disposition of each participant to this factor were carried
out. In order to reach consistency of gradation for the consumption frequency of “dairy products” with
other food groups, quantitative values of tendencies were converted into four conditional categories:
up to −1000, “Do not use/Rarely”; from −1000 to 0, “1–2 times a month”; from 0 to 1000, “1–2 times a
week”; and from 1000 and above, “Daily/Almost daily”.
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Thus, the final analysis included 10 groups of food products: “meat” (beef, pork, lamb, etc.); “fish
and seafood”; “poultry” (chicken, turkey, etc.); “sausage products; organ meat” (tongue, liver, heart,
etc.); “pickled products”; “cereals, pasta”; “fresh fruit and vegetables”; “legumes” (beans, lentils, peas,
etc.); “sweets and pastries” (sweets, jam, cookies, etc.); and “dairy products” (milk, kefir, yogurt, sour
cream, cream, cottage cheese, cheese). To apply the PCA, the frequency of consumption of food groups
was expressed in conditional quantitative points: “Do not consume/Rarely”, 1 point; “1–2 times a
month”, 2 points; “1–2 times a week”, 3 points; and “Daily/Almost daily”, 4 points.

2.4. Definition of Dietary Patterns

DPs were defined by PCA. In the course of finding the optimal number of DPs, factors with
eigenvalues > 1.0 were considered, followed by a gap estimate according to the Cattell scree plot [26].
To simplify the structure of factors and to improve their interpretability, varimax orthogonal rotation
of specified factors was used [27,28]. DPs were described on the basis of products with the highest
absolute loading for each factor, while foods with a positive loading were characteristic of the DP, and
foods with a negative loading were negatively related to the DP. Factor loading |≥0.4| of food products
was considered as making a significant contribution to the factor structure. As a rule, factor loading
with a value of |≥0.2| was used; however, depending on the data obtained, higher values were also
used [29–32]. DPs were named according to the variables loaded on a retained component.

An individual tendency toward specified DPs was estimated with a normal distribution, an
average value of 0, and a standard deviation of 1. Participants were divided into four groups (quartiles,
Q) for each DP. Then, in the course of evaluating the influence of socio-demographic and regional
characteristics, a comparison was made of individuals relating to the highest Q4 quartile to all others
(i.e., Q1, Q2, and Q3), as done previously in [27,28,30,32].

To assess the sustainability of specified DPs among the Russian population, PCA was performed
in the general sample as well as separately for men and women and the age groups 25–34 years old,
35–44 years old, 45–54 years old, and 55–64 years old for the 13 regions under analysis (Tables A1–A19).
With a few exceptions, the factor solutions were similar; therefore, through a comparison with other
studies [33], the final factor loading using PCA varimax rotation and a selection of four factors from
the general sample were used.

2.5. Statistical Analysis Methods

Categorical data are presented as a percent. Bilateral associations of categorical variables were
evaluated by Pearson’s Chi-squared test. Multivariate analysis of associations of socio-demographic
and regional variables with DPs was performed using logistic regression adjusted for gender, age,
family status, education, job, material wealth, and settlement type (urban/rural). The results are
represented as odds ratios with 95% confidence intervals. During the regression analysis by region,
the Primorsk Territory was used as a reference group due to the largest number of study participants
being from this region.

Tucker’s congruence coefficient was used for the comparison of factor solutions [34]. Congruence
was characterized as “excellent” when the smallest coefficient was >0.80; “good”, from 0.65 to 0.80;
“acceptable”, from 0.50 to 0.65; and “bad”, <0.50 [33].

All statistical analyses were performed using Statistica software, version 10.0 (Statsoft Inc., Tulsa,
OK, USA). The critical value for statistical significance was 0.05.

3. Results

3.1. Baseline Characteristics of the Study Participants

In total, 2403 participants (11.0%) failed to fill in all the data required. Analysis of missing
data revealed that 9.8% of women and 12.3% of men (p < 0.001) did not fill in the data. In all age
groups, the proportion of individuals with missing data was as follows: 25–34 years, 9.1%; 35–44 years,
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10.7%; 45–54 years, 11.1%; 55–64 years, 11.6% p < 0.001. In different regions, the range of missing
data was usually around 6–9%, with the exception of the Samara region (3.6%), the Tyumen region
(16.0%), the Volgograd region (19.3%), and the Republic of North Ossetia–Alania (25.1%), p < 0.001.
Consequently, missing data were not random; they were biased toward the male gender, older age
groups, and a number of regions. All these factors should be taken into account when evaluating the
results. After the withdrawal of participants with missing data from the analysis, the final sample size
was 19,520 individuals.

General characteristics of the sample are shown in Table 1. Among the study participants, there
were more women (62.4%), older people (the proportion of people aged 45–54 and 55–64 was 58.7%),
individuals with a family (64.6%), individuals with higher education (43.4%), employed (75.9%), with
an average income (78.3%), and were urban dwellers (81.0%). The distribution of study participants by
region was fairly uniform, from 6% to 10%.

Table 1. Baseline characteristics of the study participants.

Parameter Amount %

Sex
Female 12,191 62.4

Male 7329 37.6

Age

25–34 years old 4148 21.3

35–44 years old 3903 20.0

45–54 years old 5432 27.8

55–64 years old 6037 30.9

Family
No family 6905 35.4

Has a family 12,615 64.6

Education

Secondary 5527 28.3

Advanced Secondary 5516 28.3

Higher 8477 43.4

Job
No 4710 24.1

Yes 14,810 75.9

Income

Low 2098 10.7

Average 15,291 78.3

High 2131 10.9

Settlement type
Urban 15,817 81.0

Rural 3703 19.0

Region

Krasnoyarsk Territory 1370 7.0

Primorsk Territory 1903 9.8

Volgograd region 1176 6.0

Vologda region 1516 7.8

Voronezh region 1480 7.6

Ivanovo region 1731 8.9

Kemerovo region 1469 7.5

Samara region 1530 7.8

St. Petersburg 1460 7.5

Orenburg region 1445 7.4

Tomsk region 1464 7.5

Tyumen region 1371 7.0

Republic of North Ossetia–Alania 1605 8.2
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3.2. Dietary Patterns

The variables used to carry out PCA for the whole sample and their relationships with each DP
are shown in Table 2. Four DPs were specified as “Rational”, “Salt”, “Meat”, and “Mixed”, which
accounted for 15.9%, 13.5%, 14.3%, and 12.2% of the total variance, respectively (i.e., 55.9% in total).
The “Rational” DP was characterized by a high consumption of cereals and pasta, fruit and vegetables,
sweets and pastries, and dairy products. The “Salt” DP included high-salt products such as sausages
and pickled foods. The “Meat” DP included meat, fish and seafood, and poultry. The “Mixed” DP was
characterized by a high consumption of fish and seafood, pickled products, and legumes.

Table 2. Factor loadings of the principal dietary patterns identified.

Product Group Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.054 0.232 0.645 1 −0.088

Fish and seafood 0.039 −0.125 0.644 1 0.436 1

Poultry 0.135 0.091 0.643 1 −0.077

Sausage products 0.042 0.754 1 0.141 −0.070

Pickled products 0.001 0.609 1 0.083 0.472 1

Cereals, pasta 0.471 1 0.284 0.124 0.082

Fruit and vegetables 0.545 1 −0.287 0.364 0.071

Legumes 0.105 0.035 −0.068 0.837 1

Sweets and pastries 0.675 1 0.345 −0.059 −0.186

Dairy products 0.764 1 −0.229 −0.046 0.210

Proportion of explained variance, % 15.9 13.5 14.3 12.2

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Factor solutions for the gender, age, and region groups are presented in Tables A1–A19. Table 3
shows the congruence coefficients of factor solutions by gender, age, and region in comparison with the
factor solution for the general sample. In the gender and age groups, the structure of food consumption
in general corresponded to the all-Russian sample, and congruence coefficients ranged from 0.97 to
0.99 (“excellent” congruence).

At the same time, specified DPs in several regions differed from the all-Russian ones. Factor
solutions corresponded to all-Russian ones to the fullest extent in seven of the 13 regions: Krasnoyarsk
and Primorsk Territories, Volgograd, Voronezh, Samara, Tyumen Regions, and the Republic of North
Ossetia–Alania. The congruence of factor solutions seemed to be “excellent” and ranged from 0.86
to 0.99. In the Orenburg region as well as in the general sample, a 4-factor solution was obtained;
however, factor congruence ranged from “acceptable” to “excellent”. In another two regions, factor
solutions that differed from the common sample were even more significant—there was no “Mixed”
DP food consumption structure amongst the residents of St. Petersburg, and in the Ivanovo region,
“Rational” DP and “Mixed” DP were combined into a single “Rational/Mixed” DP. The congruence of
the three factors was “good” or “excellent”.

In the factor solutions for the other three regions, new components appeared that were not typical
for the general sample. In the Vologda and Tomsk regions, “Salt” DP and “Meat” DP were combined
into a single “Salt/Meat” DP. Moreover, there was no “Mixed” DP in the food structure of these regions;
however, a new separate DP appeared, which was characterized by the high consumption of fish and
seafood, fruit and vegetables, legumes, and dairy products, and low consumption of sausage products
(only in the Vologda region). The congruency of this new DP was most probably similar to the “Mixed”
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DP in the general sample. In the Kemerovo region, there was no “Salt” DP, but a new separate DP
appeared, which included the high consumption of fish and seafood and low consumption of sausage
products and sweets and pastries. This new DP is characterized by “poor” congruency with all four
DPs of the general sample.

Table 3. Factors congruent in factor solutions by gender, age, and region in comparison with factor
solutions in the general sample.

Group
Factor Number

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Female 0.99 0.99 0.99 0.99

Male 0.99 0.99 0.99 0.99

25–34 years old 0.99 0.99 0.98 0.97

35–44 years old 0.98 0.97 0.99 0.99

45–54 years old 0.99 0.99 0.99 0.98

55–64 years old 0.99 0.99 0.99 0.98

Krasnoyarsk Territory 0.99 0.94 0.98 0.97

Primorsk Territory 0.99 0.96 0.93 0.95

Volgograd region 0.91 0.86 0.96 0.97

Vologda region 0.94 0.78 2 0.70 2 −

New Factor 1 0.47 −0.40 0.58 0.62

Voronezh region 0.99 0.95 0.98 0.97

Ivanovo region 0.81 2 0.82 0.72 0.53 2

Kemerovo region 0.89 − 0.90 0.78

New Factor 1 −0.37 −0.60 0.31 0.49

Samara region 0.89 0.88 0.97 0.98

St. Petersburg 0.95 0.95 0.79 −

Orenburg region 0.80 0.70 0.98 0.64

Tomsk region 0.88 0.77 2 0.65 2 −

New Factor 1 0.52 −0.30 0.45 0.74

Tyumen region 0.91 0.94 0.88 0.95

Republic of North Ossetia–Alania 0.99 0.98 0.98 0.90
1 The factor solution for the new DPs was compared for congruence with all of the DPs of the factor solution of
the general sample; 2 The factor solution of combined DPs (“Salt/Meat”, “Rational/Mixed”) was compared for
congruence with the factor solutions for both DPs.

3.3. Associations of Socioeconomic and Demographic Factors with DPs

Bivariate associations of socioeconomic, demographic, and regional variables with the DPs are
presented in Table 4. The proportion of individuals from Q4 of the “Rational” DP was statistically
significantly higher among women who were older (45–54 years old and 55–64 years old), with no
family, higher education, an average income (compared to low), and living in urban environments.
The “Salt” DP was more characteristic of men with having a family, who were employed, had a low or
average income, and lived in rural areas. In addition, the proportion of people from Q4 of this DP
decreased linearly with age and with an increase in the education level.
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Table 4. Bivariate associations of socioeconomic, demographic, and regional variables with the
dietary patterns.

Parameter
DP 1

Rational
DP 2
Salt

DP 3
Meat

DP 4
Mixed

% p-Value % p-Value % p-Value % p-Value

Sex
Female 29.2

<0.001
21.1

<0.001
23.4

<0.001
24.9

0.93
Male 18.6 31.3 27.2 24.8

Age

25–34 years old 22.7

<0.001

30.0

<0.001

24.4

0.12

19.9

<0.001
35–44 years old 23.8 27.9 23.5 24.0

45–54 years old 27.7 24.1 25.4 26.0

55–64 years old 25.6 20.1 25.4 27.8

Family
No family 26.1

0.038
23.1

<0.001
22.7

<0.001
24.8

0.94
Has a family 24.7 25.9 25.9 24.9

Education

Secondary 23.8

<0.001

27.9

<0.001

26.0

0.053

24.9

0.0054Advanced Secondary 23.7 26.2 24.3 26.3

Higher 27.2 22.1 24.4 23.9

Job
No 24.4

0.14
19.7

<0.001
24.2

0.24
28.1

<0.001
Yes 25.5 25.6 25.0 23.8

Income

Low 22.9

0.024

24.0

0.0022

16.1

<0.001

23.1

0.13Average 25.6 25.4 25.4 25.1

High 24.8 22.1 29.4 24.9

Type
Urban 25.6

0.0080
24.4

0.0013
24.9

0.51
24.6

0.054
Rural 23.5 26.9 24.4 26.1

Region

Krasnoyarsk Territory 24.2

<0.001

22.3

<0.001

30.7

<0.001

21.2

<0.001

Primorsk Territory 19.6 23.4 26.0 32.6

Volgograd region 16.6 33.1 12.2 29.7

Vologda region 30.5 24.1 22.0 18.9

Voronezh region 30.1 26.2 36.6 33.4

Ivanovo region 27.5 31.8 18.6 14.1

Kemerovo region 29.7 25.0 30.0 26.1

Samara region 18.9 25.6 18.4 14.4

St. Petersburg 30.0 19.0 24.0 21.0

Orenburg region 32.4 27.0 30.2 32.5

Tomsk region 16.9 23.6 18.8 14.7

Tyumen region 35.9 28.2 41.4 36.6

Republic of North
Ossetia–Alania 16.6 16.0 14.6 29.3

The tendency toward the “Meat” DP was more characteristic for men with a family and with
average and especially high incomes. In addition, the proportion of individuals from Q4 of this DP
increased linearly with an increase in income. The proportion of people from Q4 of the “Mixed” DP
was higher in the middle age (35–44 years old) and especially in the older age (45–54 years old and
55–64 years old) groups, and among people with advanced secondary education and those who were
not employed.
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Multivariate associations of socio-economic and demographic variables with the DPs are presented
in Table 5. Correction for covariates slightly changed the associations observed. The tendency toward
the “Rational” DP ceased to be associated with family status, and at the same time, a positive association
with employment appeared. Associations appeared with the “Meat” DP, for example, an increased
adherence among individuals aged 45–54 years old in comparison to those aged 35–44 years old,
individuals aged 55–64 years old in comparison to those aged 25–34 years old and 35–44 years old
as well as decreased adherence among people with higher education in comparison to those with
secondary education. The tendency toward the “Mixed” DP ceased to be associated with people with
a higher education in comparison to those with an advanced secondary education, and at the same
time, positive associations appeared for people with average and high incomes in comparison to those
with a low income.

Table 5. Multivariate association of socioeconomic and demographic variables with the dietary patterns.

Parameter DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Sex Male vs. Female (Ref.) 0.54; 0.51–0.59 1.57; 1.47–1.68 1.19; 1.11–1.27 1.05; 0.98–1.13

Age

35–44 vs. 25–34 (Ref.) 1.05; 0.95–1.17 0.89; 0.80–0.98 0.94; 0.85–1.05 1.29; 1.16–1.44

45–54 vs. 25–34 (Ref.) 1.29; 1.17–1.42 0.72; 0.66–0.79 1.09; 0.98–1.19 1.44; 1.30–1.59

55–64 vs. 25–34 (Ref.) 1.22; 1.10–1.35 0.60; 0.54–0.67 1.14; 1.03–1.26 1.47; 1.33–1.64

45–54 vs. 35–44 (Ref.) 1.22; 1.11–1.35 0.82; 0.74–0.90 1.13; 1.03–1.25 1.12; 1.01–1.23

55–64 vs. 35–44 (Ref.) 1.16; 1.05–1.29 0.69; 0.63–0.77 1.19; 1.08–1.32 1.15; 1.04–1.28

55–64 vs. 45–54 (Ref.) 0.95; 0.87–1.04 0.86; 0.78–0.95 1.02; 0.93–1.12 1.04; 0.96–1.14

Family Has a family vs. No family (Ref.) 1.02; 0.95–1.09 1.08; 1.01–1.16 1.11; 1.03–1.19 0.98; 0.92–1.05

Education

Advanced Secondary vs. Secondary (Ref.) 0.96; 0.88–1.05 0.90; 0.82–0.98 0.92; 0.84–1.01 1.11; 1.01–1.21

Higher vs. Secondary (Ref.) 1.17; 1.08–1.27 0.66; 0.60–0.71 0.90; 0.83–0.98 1.05; 0.97–1.14

Higher vs. Advanced Secondary (Ref.) 1.24; 1.14–1.34 0.73; 0.67–0.79 0.99; 0.91–1.07 0.93; 0.86–1.00

Job Yes vs. No (Ref.) 1.18; 1.09–1.28 1.27; 1.16–1.38 1.01; 0.93–1.10 0.88; 0.82–0.96

Income

Average vs. Low (Ref.) 1.22; 1.09–1.36 0.95; 0.85–1.06 1.78; 1.57–2.01 1.21; 1.08–1.35

High vs. Low (Ref.) 1.15; 0.98–1.35 0.73; 0.62–0.86 1.99; 1.69–2.35 1.30; 1.11–1.52

High vs. Average (Ref.) 1.01; 0.90–1.12 0.77; 0.69–0.86 1.23; 1.11–1.36 1.03; 0.93–1.15

Settlement type Rural vs. Urban (Ref.) 0.90; 0.83–0.98 1.11; 1.02–1.21 0.96; 0.88–1.05 1.08; 0.99–1.17

Note: Ref.–reference.

3.4. Associations of Regional Factors with DPs

The regions under study showed numerous bivariate associations with the adherence to all four
DPs (Table 4). Multivariate associations by region are presented in Table 6. Adherence to the “Rational”
DP in Primorsk Territory (reference group) was one of the lowest, and therefore in eight other regions, a
positive association was found, with a negative association in only two regions. The opposite situation
was observed with “Mixed” DP; the adherence to this DP was one of the highest in the Primorsk
Territory, so a negative association was revealed in eight other regions. In comparison to the Primorsk
Territory, a higher adherence to the “Salt” DP was found in four regions and a lower one in two
regions. A positive association for the adherence to “Meat” DP occurred in four regions and a negative
one occurred in six regions. In addition to these regional associations with the adherence to DPs in
comparison to the Primorsk Territory, many other differences were found between the regions (results
not shown).
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Table 6. Multivariate associations of socioeconomic and demographic variables with dietary patterns.

Region DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Krasnoyarsk
Territory 1.31; 1.10–1.56 0.91; 0.77–1.08 1.24; 1.06–1.45 0.55; 0.47–0.66

Primorsk Territory Reference Reference Reference Reference
Volgograd region 0.79; 0.64–0.96 1.56; 1.32–1.85 0.39; 0.32–0.49 0.88; 0.75–1.04
Vologda region 1.89; 1.60–2.22 0.97; 0.82–1.14 0.75; 0.64–0.89 0.50; 0.42–0.59

Voronezh region 1.77; 1.49–2.10 1.25; 1.05–1.48 1.64; 1.40–1.92 0.96; 0.82–1.12
Ivanovo region 1.50; 1.26–1.77 1.43; 1.22–1.67 0.62; 0.53–0.74 0.32; 0.27–0.39

Kemerovo region 1.77; 1.49–2.10 1.03; 0.87–1.22 1.19; 1.02–1.40 0.71; 0.60–0.83
Samara region 0.96; 0.79–1.15 1.06; 0.90–1.25 0.61; 0.51–0.72 0.35; 0.29–0.42
St. Petersburg 1.67; 1.39–2.02 0.80; 0.66–0.97 0.89; 0.75–1.07 0.52; 0.43–0.62

Orenburg region 2.05; 1.70–2.48 1.12; 0.93–1.34 1.16; 0.98–1.39 0.97; 0.82–1.15
Tomsk region 0.86; 0.71–1.04 1.01; 0.86–1.20 0.62; 0.52–0.74 0.35; 0.29–0.42

Tyumen region 2.28; 1.94–2.69 1.30; 1.10–1.53 2.06; 1.76–2.40 1.11; 0.95–1.29
Republic of North

Ossetia–Alania 0.76; 0.63–0.91 0.69; 0.58–0.83 0.48; 0.40–0.58 0.81; 0.70–0.94

4. Discussion

Four stable DPs were distinguished for the Russian population, conventionally designated
as “Rational”, “Salt”, “Meat”, and “Mixed”. The high proportion of the explained variance of
specified DPs (i.e., 55.9%) is probably associated with the relatively small number of food groups
included in the PCA [21]. Data from numerous studies indicate the beneficial effect of the “Healthy”
diet and, conversely, the adverse effects of “Western” or “Meat” diets on health status indicators
including cardiovascular diseases [35,36], cancer [37], diabetes mellitus [38], and all-cause and CVD
mortalities [39,40]. “Rational”, “Meat”, and “Mixed” DPs include both a priori healthy foods and
foods that are not recommended for frequent consumption as part of a healthy diet [41].

The “Salt” DP was represented only by non-recommended products (i.e., sausage and pickled
products). Specified DPs reflect the actual consumption of foods and prove that, unfortunately, there is
no stable stereotype of healthy eating behavior in the Russian population similar to the Mediterranean
diet in southern Europe. At the same time, factor solutions in three regions (Vologda, Tomsk, and
Kemerovo regions) specify “Healthy” DPs, which can be considered as a positive change. Our study
significantly contributes to the knowledge of dietary patterns of the Russian population. While earlier,
in the framework of the ESSE-RF study, the frequency of consumption of certain food groups in the
Russian population was shown [10,11], our article adds to this knowledge in the context of empirical
approaches and specifies dietary patterns for the population of Russia.

Taking into account food products included in specified DPs, the “Rational” and “Mixed” DPs
seem to be the most favorable, especially the former. The “Rational” DP includes a fairly diverse set of
healthy foods (cereals and pasta, fruit and vegetables, dairy products) which are part of many DPs that
are a posteriori defined as “Healthy” in many countries [33,42–45].

The “Salt” DP partially corresponds to the DPs specified in other countries and is characterized
as “Unhealthy”. In other studies, the high consumption of sausage and pickled products is often
included in one DP along with the high consumption of red meat [36,46,47]. The set of foods included
in the “Meat” DP is of interest due to the fact that, as a rule, in a posteriori DPs of other countries, the
consumption of red meat is divided from the consumption of poultry, and especially from fish and
seafood [27,46–54]. Red meat, in this case, is included into such DPs as “Unhealthy” or “Western”, and
poultry and fish into the “Healthy” DP. There are only a few available studies where these products
partially or completely belong to one DP, in particular, in Polish [31,32] and Swiss [45] populations.
Apparently, this DP is, for the most part, typical for the Russian population, although it is rarely
observed in the DPs of other countries. It should be noted that cross-country studies of DPs have
shown both country-specific DPs, and the same DPs for different countries have been identified [55].
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Unfortunately, we cannot compare our results with similar Russian studies, since our study is
the first concerning the analysis of empirical data on food structures in a representative sample of
the Russian population. Earlier Russian studies using PCA in order to specify DPs were devoted
to the study of schoolchildren [22], schoolteachers [23], and the population of one of the regions of
Russia [24]. The latest of these studies [24] was carried out within the framework of the ESSE-RF and
is, therefore, part of the results of our study in the Kemerovo region, with several methodological
limitations. Nevertheless, it should be noted that our results are largely consistent with similar Russian
studies conducted previously.

Specified DPs are quite strongly determined by the demographic and socio-economic characteristics
of a population. In terms of gender, men to a greater extent prefer “Salt” and “Meat” DPs, and women
“Rational” DP. Similar preferences, where women prefer healthy diets and men, in contrast, unhealthy
ones often have a high consumption of red meat, fried foods, and sausage products, have been noted
in many countries such as Australia [56], Mexico [46], Great Britain [47], and Switzerland [45].

With aging, the tendency toward “Rational”, “Meat”, and “Mixed” DPs increases, but that toward
the “Salt” DP decreases. Other studies have tended to show an increased adherence to healthier diets
with aging [45,47,57], even when studying small age ranges, as, for example, in the Australian study of
the elderly population [56]. At the same time, a study conducted in the United Kingdom showed an
increased tendency toward the high consumption of red meat with aging [47] which, as in our study,
indicates the ambiguous features of adherence to healthy eating among older people.

Associations with education level can be characterized generally as an increase in adherence
to the “Rational” DP and a decrease in the “Salt” and “Meat” DPs with increasing education level.
This tendency corresponds to the literature data from other countries [45,50,56–59] and is usually
explained by the lack of knowledge, culinary skills, and motivation among people with lower levels of
education [2].

An increase in material wealth is generally associated with an increase in adherence in the
“Rational”, “Meat”, and “Mixed” DPs and a decrease in the “Salt” DP, corresponding in whole to the
literature data. On one hand, as a rule, people with high incomes adhere to healthier diets (in this
study, these are the “Rational” and “Mixed” DPs) [50,57]. On the other hand, there are studies related
to the number of countries (as a rule, not belonging to the group of economically developed ones)
showing a high adherence to “Meat” DPs among people with a high income [27]. Of interest are the
results of a Portuguese study that showed that increased material wealth after joining the European
Union in the nineties led to significant changes in diet (i.e., a change from a southern European DP to a
more western (meat) one [60]; that is, frequent consumption of meat products), which are often not
cheap and can be considered in some countries as a marker of prosperity, which may also be true of the
Russian population.

Having a family was associated with adherence to the “Salt” and “Meat” DPs, that is, to unhealthy
DPs that generally do not correspond to the data from other countries [61,62]. On the other hand,
a number of studies showed the ambiguity of these tendencies. For example, a Canadian study of
French-speaking men in Montreal showed high adherence of those having a family to a modified
Western–Salt DP, which included, among other products, large amounts of beef, pork, chicken, hot
dogs or sausages, cold cuts, bacon, and grilled food [50]. These data resemble the information obtained
in this study. In an Australian study of the elderly population, married women had more tendencies
toward unhealthy DPs including the consumption of processed meat, while married men tended
toward vegetarian DPs [56]. Thus, the influence of family status on DPs in the Russian population
corresponds to the literature data from some countries.

Among the employed population, there was a tendency toward the “Salt” DP and a
negative attitude toward the “Mixed” DP. Dietary patterns of the population dependent on being
employed/non-employed were not considered in other studies. However, studies have shown
differences in tendencies toward DPs caused by profession; people engaged in managerial or intellectual
work tend toward more healthy DPs [47]. Our results demonstrated lower adherence to a healthy
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diet in the working group whereas some investigators have shown the opposite [63]. Of course,
employees have a higher income. Although the various markers of well-being level (education, income,
professional status) are correlated, they measure different phenomena and do not replace each other as
indicators of a hypothetical latent social dimension [64]. In addition, numerous studies have indicated
a complex relationship between employment and eating habits, associated, for example, with strategies
for coping with work stress [65] as well as with heterogeneous lifestyles in strata by employment and
occupational classes [66,67].

Our study revealed that the rural population tends less to the “Rational” DP, preferring mostly
the “Salt” DP. Unfortunately, we could not find any other studies of empirical DPs using PCA with
an analysis of the differences between urban and rural populations. At the same time, studies on the
consumption of certain food groups in the number of countries showed that the rural population has
more adherence to salty foods than urban residents [68]. More frequent consumption of fruit and
vegetables, sweets and pastries, and dairy products (which are included in the “Rational” DP) by the
urban population was also noted in many countries [69–71]. Moreover, according to an Indian study,
the dynamics of changes in dietary pattern were clearly observed among migrants moving from the
countryside to cities, with increased consumption of vegetables, fruit, pastries, and dairy products [72].

Regional differences in DPs revealed in this study indicate a significant determinism of eating
habits depending on specific local living conditions and, possibly, eating traditions. Numerous studies
in other countries, especially in geographically and ethnically heterogeneous ones, have also shown at
times significant differences in the dietary structure of the population of different regions [33,44,73].
At the same time, the analysis of regional features in this study mostly reflects only the fact of their
presence. The study of the causes of these differences and their interpretation requires fundamental
analysis and reflection, possibly with the use of additional data on the socio-economic, ethnic, climatic,
and other parameters of the regions under study.

Strengths and Limitations

The strength of our results lies in the fact that they are based on a large representative sample
of the Russian population, which included 13 regions of all climatic and geographical zones of the
country (central part, South, the Volga Territory, Urals, Siberia, Far East), with the exception of the Far
North. Our study is the first attempt to summarize the Russian characteristics of combining various
food products in dietary patterns.

However, there are several limitations pertaining to the obtained results. The main limitation is the
use of a short version of the nutritional questionnaire without an indication of serving size. Although
rare, such options for the evaluation of DPs are included, especially in large-scale studies [32,74].
The food groups specified for this study were the foods most often consumed among the Russian
population and included both healthy and unhealthy products. The lack of serving sizes made it
impossible to adjust the DPs for energy consumption. However, as noted in other studies, the frequency
not adjusted for energy is more sensitive to the consumption of important low-energy foods such
as fruit and vegetables [16,55,56,75]; therefore, in a number of studies, the question was set if such
adjustment was required [75,76].

It should be noted that the frequency of consumption of dairy products, unlike other food groups,
was calculated and combined by the sum of the frequencies of consumption of four smaller groups.
This, on one hand, may create some bias in the results obtained, although, on the other hand, all
calculations were logically justified and verified using adequate statistical methods.

The cross-sectional nature of this study narrows the results in the context of causal evidence of
the conclusions.

Another limitation is that the data on consumption frequency were collected using questionnaires
and were self-evaluated parameters; however, this method of collecting information on food
consumption is common practice in epidemiological studies, especially large ones.
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Finally, another limitation of this study is a rather high proportion of missing data, up to 11%. In
addition, these missing data are not random, which can lead to a bias in the results obtained [77,78].
However, according to some authors, the strategy for listwise deletion of missing data from the analysis,
even if they are of a nonrandom nature, seems to be reasonable [79] with a sufficiently large sample
size, which was carried out in the present study.

5. Conclusions

There are four empirical DPs in the Russian population, conventionally defined as “Rational”,
“Salt”, “Meat”, and “Mixed”, which are characteristic for all gender and age groups of the population.
Most of the regions under study are also characterized by these DPs, although in some regions, some
deviations were observed. Each of these DPs contained both “healthy” and “unhealthy” food products,
which allowed us to state the absence among the Russian population of a clearly distinguished
“favorable” DP with a high enough specific weight in the food consumption structure. At the same
time, in three regions, separate DPs were identified, which included the consumption of “healthy”
foods and/or a negative attitude to the consumption of “unhealthy” products, which is a positive fact.

Adherence to DPs was determined by the demographic, socio-economic, and regional
characteristics of the population. More positive tendencies in DPs were observed among the groups
“women”, “with no family”, “who are not working”, and “live in urban environments” as well as with
an increase in age, level of education, and material wealth. Revealed regional differences in adherence
to DPs require further study, possibly with the use of additional data on the geographic, climatic,
socio-economic and ethnic parameters of the regions.
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Appendix A

Table A1. Factor loadings of the principal dietary patterns identified (women).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.043 0.174 0.652 1 −0.083
Fish and seafoods 0.043 −0.109 0.646 1 0.429 1

Poultry 0.103 0.132 0.633 1 −0.091
Sausage products 0.053 0.735 1 0.150 −0.099
Pickled products −0.009 0.640 1 0.081 0.413 1

Cereals, pasta 0.495 1 0.311 0.069 0.083
Fruit and vegetables 0.537 1 −0.275 0.402 1 0.026

Legumes 0.094 0.072 −0.075 0.843 1

Sweets and pastries 0.647 1 0.350 −0.035 −0.232
Dairy products 0.771 1 −0.215 −0.034 0.232

Proportion of explained variance, % 15.7 13.5 14.5 12.0

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A2. Factor loadings of the principal dietary patterns identified (men).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat 0.003 0.236 0.652 1 −0.070
Fish and seafoods 0.059 −0.188 0.585 1 0.479 1

Poultry 0.122 0.054 0.673 1 −0.025
Sausage products 0.028 0.790 1 0.146 −0.005
Pickled products 0.006 0.536 1 0.093 0.576 1

Cereals, pasta 0.469 1 0.146 0.220 0.072
Fruit and vegetables 0.531 1 −0.269 0.325 0.134

Legumes 0.139 −0.018 −0.079 0.807 1

Sweets and pastries 0.687 1 0.378 −0.071 −0.128
Dairy products 0.770 1 −0.192 −0.066 0.163

Proportion of explained variance, % 16.1 12.8 14.2 12.8

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A3. Factor loadings of the principal dietary patterns identified (25–34 years).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.047 0.193 0.692 1 0.023
Fish and seafoods 0.006 −0.067 0.547 1 0.576 1

Poultry 0.162 0.025 0.694 1 −0.129
Sausage products 0.050 0.736 1 0.216 −0.136
Pickled products 0.037 0.687 1 −0.018 0.450 1

Cereals, pasta 0.516 1 0.283 0.069 0.038
Fruit and vegetables 0.549 1 −0.285 0.251 0.239

Legumes 0.094 0.066 −0.132 0.769 1

Sweets and pastries 0.712 1 0.205 −0.002 −0.222
Dairy products 0.703 1 −0.279 −0.065 0.302

Proportion of explained variance, % 16.1 13.4 14.0 13.6

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A4. Factor loadings of the principal dietary patterns identified (35–44 years).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.087 0.211 0.636 1 −0.110
Fish and seafoods 0.097 −0.071 0.684 1 0.403 1

Poultry 0.112 0.125 0.630 1 −0.079
Sausage products −0.092 0.723 1 0.153 −0.075
Pickled products −0.119 0.642 1 0.080 0.439 1

Cereals, pasta 0.348 0.433 1 0.128 0.019
Fruit and vegetables 0.606 1 −0.175 0.344 0.050

Legumes 0.121 0.039 −0.054 0.863 1

Sweets and pastries 0.617 1 0.444 1 −0.109 −0.182
Dairy products 0.800 1 −0.084 −0.056 0.197

Proportion of explained variance, % 15.8 14.2 14.5 12.0

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A5. Factor loadings of the principal dietary patterns identified (45–54 years).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.033 0.192 0.656 1 −0.124
Fish and seafoods 0.016 −0.173 0.676 1 0.374

Poultry 0.122 0.128 0.608 1 −0.003
Sausage products 0.065 0.786 1 0.149 −0.037
Pickled products −0.009 0.518 1 0.111 0.546 1

Cereals, pasta 0.514 1 0.243 0.096 0.151
Fruit and vegetables 0.540 1 −0.307 0.351 −0.040

Legumes 0.106 −0.051 −0.030 0.837 1

Sweets and pastries 0.686 1 0.321 −0.042 −0.134
Dairy products 0.757 1 −0.249 −0.038 0.157

Proportion of explained variance, % 16.3 12.9 14.3 12.2

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A6. Factor loadings of the principal dietary patterns identified (55–64 years).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.082 0.284 0.613 1 −0.166
Fish and seafoods 0.033 −0.047 0.675 1 0.341

Poultry 0.127 0.068 0.625 1 −0.034
Sausage products 0.062 0.755 1 0.050 −0.072
Pickled products 0.017 0.660 1 0.122 0.323

Cereals, pasta 0.445 1 0.220 0.174 0.145
Fruit and vegetables 0.505 1 −0.213 0.468 1 −0.021

Legumes 0.101 0.101 −0.017 0.877 1

Sweets and pastries 0.658 1 0.366 −0.077 −0.206
Dairy products 0.797 1 −0.171 −0.009 0.178

Proportion of explained variance, % 16.0 13.6 15.0 11.2

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A7. Factor loadings of the principal dietary patterns identified (Krasnoyarsk Territory).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.044 0.409 1 0.563 1 −0.036
Fish and seafoods 0.048 −0.092 0.677 1 0.427 1

Poultry 0.134 0.002 0.710 1 −0.165
Sausage products −0.005 0.802 1 0.061 −0.003
Pickled products −0.032 0.521 1 0.024 0.629 1

Cereals, pasta 0.552 1 0.081 0.116 0.001
Fruit and vegetables 0.569 1 −0.120 0.211 0.238

Legumes 0.204 −0.106 −0.045 0.748 1

Sweets and pastries 0.647 1 0.447 1 −0.092 −0.204
Dairy products 0.753 1 −0.187 −0.109 0.204

Proportion of explained variance, % 16.8 13.6 13.6 13.1

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A8. Factor loadings of the principal dietary patterns identified (Primorsk Territory).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.079 0.267 0.650 1 −0.074
Fish and seafoods 0.081 −0.158 0.334 0.703 1

Poultry 0.141 −0.008 0.694 1 0.113
Sausage products 0.016 0.726 1 0.250 −0.063
Pickled products 0.036 0.649 1 0.031 0.391

Cereals, pasta 0.412 1 0.119 0.214 0.109
Fruit and vegetables 0.576 1 −0.357 0.213 0.092

Legumes 0.096 0.286 −0.205 0.744 1

Sweets and pastries 0.672 1 0.390 −0.019 −0.198
Dairy products 0.768 1 −0.108 −0.193 0.155

Proportion of explained variance, % 15.9 14.3 12.5 13.1

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A9. Factor loadings of the principal dietary patterns identified (Volgograd region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.066 0.024 0.762 1 −0.024
Fish and seafoods 0.083 0.057 0.599 1 0.493 1

Poultry 0.211 0.201 0.555 1 −0.077
Sausage products −0.188 0.687 1 0.267 −0.164
Pickled products −0.162 0.676 1 0.112 0.282

Cereals, pasta 0.180 0.681 1 −0.034 0.165
Fruit and vegetables 0.735 1 0.058 0.226 0.006

Legumes 0.109 0.109 −0.049 0.873 1

Sweets and pastries 0.403 1 0.575 1 0.059 −0.085
Dairy products 0.822 1 −0.045 −0.089 0.168

Proportion of explained variance, % 15.4 17.8 14.0 0.118

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A10. Factor loadings of the principal dietary patterns identified (Vologda region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2/DP 3
Salt/Meat

DP
New

Meat −0.147 0.533 1 0.204
Fish and seafoods −0.180 0.329 0.688 1

Poultry 0.024 0.443 1 0.296
Sausage products 0.257 0.595 1

−0.402 1

Pickled products 0.125 0.614 1 −0.044
Cereals, pasta 0.428 1 0.262 0.102

Fruit and vegetables 0.356 −0.020 0.570 1

Legumes 0.088 0.025 0.530 1

Sweets and pastries 0.741 1 0.046 −0.078
Dairy products 0.632 1 −0.257 0.445 1

Proportion of explained variance, % 14.0 14.6 15.9

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A11. Factor loadings of the principal dietary patterns identified (Voronezh region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.038 0.175 0.694 1 −0.013
Fish and seafoods 0.001 −0.373 0.573 1 0.392

Poultry 0.098 0.067 0.690 1 −0.041
Sausage products 0.023 0.792 1 0.113 0.043
Pickled products −0.007 0.447 1 0.194 0.527 1

Cereals, pasta 0.447 1 0.145 0.040 0.150
Fruit and vegetables 0.562 1 −0.293 0.273 −0.086

Legumes 0.136 −0.027 −0.091 0.831 1

Sweets and pastries 0.637 1 0.393 −0.005 −0.092
Dairy products 0.765 1 −0.185 −0.112 0.120

Proportion of explained variance, % 15.4 13.0 14.3 11.8

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A12. Factor loadings of the principal dietary patterns identified (Ivanovo region).

Product Group
Factors Identified (Dietary Patterns)

DP 1/DP 4
Rational/Mixed

DP 2
Salt

DP 3
Meat

Meat −0.105 0.044 0.645 1

Fish and seafoods 0.426 1 −0.053 0.624 1

Poultry 0.033 0.363 0.145
Sausage products −0.266 0.702 1 0.092
Pickled products −0.007 0.491 1 0.501 1

Cereals, pasta 0.173 0.544 1 −0.041
Fruit and vegetables 0.696 1 0.014 0.144

Legumes 0.463 1 0.053 0.392
Sweets and pastries 0.305 0.615 1 −0.234

Dairy products 0.800 1 0.177 −0.254
Proportion of explained variance, % 17.2 15.8 13.8

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A13. Factor loadings of the principal dietary patterns identified (Kemerovo region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 3
Meat

DP 4
Mixed

DP
New

Meat 0.037 0.753 1 −0.031 0.048
Fish and seafoods 0.166 0.450 1 0.256 0.609 1

Poultry 0.053 0.523 1 −0.007 0.012
Sausage products −0.232 0.516 1 0.215 −0.471 1

Pickled products −0.265 0.200 0.735 1 −0.106
Cereals, pasta 0.219 −0.037 0.482 1 −0.160

Fruit and vegetables 0.656 1 0.245 −0.017 0.080
Legumes 0.258 −0.112 0.622 1 0.284

Sweets and pastries 0.435 1 0.071 0.230 −0.630 1

Dairy products 0.811 1 −0.140 0.161 −0.085
Proportion of explained variance, % 15.5 14.5 13.5 11.2

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A14. Factor loadings of the principal dietary patterns identified (Samara region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.083 0.295 0.535 1 0.002
Fish and seafoods 0.139 −0.112 0.493 1 0.606 1

Poultry 0.119 0.020 0.705 1 −0.061
Sausage products −0.299 0.593 1 0.229 −0.057
Pickled products −0.233 0.612 1 −0.032 0.435 1

Cereals, pasta 0.153 0.553 1 0.075 0.072
Fruit and vegetables 0.670 1 −0.075 0.292 0.084

Legumes 0.162 0.084 −0.164 0.779 1

Sweets and pastries 0.439 1 0.658 1 −0.001 −0.217
Dairy products 0.824 1 0.106 −0.122 0.158

Proportion of explained variance, % 15.5 15.9 12.1 12.5

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A15. Factor loadings of the principal dietary patterns identified (St. Petersburg).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

Meat −0.132 0.489 1 0.336
Fish and seafoods −0.127 −0.042 0.772 1

Poultry −0.016 0.131 0.461 1

Sausage products 0.096 0.759 1 −0.160
Pickled products 0.114 0.689 1 0.141

Cereals, pasta 0.530 1 0.307 0.051
Fruit and vegetables 0.343 −0.266 0.447 1

Legumes 0.307 0.085 0.459 1

Sweets and pastries 0.699 1 0.124 −0.167
Dairy products 0.709 1 −0.360 0.208

Proportion of explained variance, % 15.4 16.3 14.5

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A16. Factor loadings of the principal dietary patterns identified (Orenburg region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.001 −0.031 0.684 1 −0.092
Fish and seafoods −0.356 0.244 0.591 1 0.371

Poultry 0.077 0.022 0.601 1 0.001
Sausage products 0.297 0.596 1 0.234 −0.300
Pickled products −0.007 0.750 1 0.143 0.032

Cereals, pasta 0.666 1 −0.067 0.028 0.055
Fruit and vegetables 0.281 −0.558 1 0.349 0.235

Legumes −0.225 0.628 1 −0.191 0.443 1

Sweets and pastries 0.706 1 0.023 −0.017 0.110
Dairy products 0.352 −0.108 0.016 0.777 1

Proportion of explained variance, % 14.2 17.0 14.1 11.1

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A17. Factor loadings of the principal dietary patterns identified (Tomsk region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2/DP 3
Salt/Meat

DP
New

Meat −0.058 0.636 1 0.121
Fish and seafoods −0.235 0.418 1 0.633 1

Poultry 0.354 0.226 0.081
Sausage products 0.341 0.627 1 −0.238
Pickled products 0.257 0.650 1 0.074

Cereals, pasta 0.460 1 0.160 0.057
Fruit and vegetables 0.343 −0.056 0.618 1

Legumes 0.041 0.039 0.662 1

Sweets and pastries 0.719 1 0.012 −0.006
Dairy products 0.543 1 −0.350 0.491 1

Proportion of explained variance, % 15.1 16.0 15.5

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.

Table A18. Factor loadings of the principal dietary patterns identified (Tyumen region).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat 0.034 0.289 0.627 1 −0.102
Fish and seafoods −0.073 0.087 0.592 1 0.252

Poultry 0.030 0.083 0.688 1 −0.132
Sausage products 0.123 0.646 1 0.103 −0.112
Pickled products −0.053 0.747 1 0.158 0.271

Cereals, pasta 0.123 0.107 0.688 1 −0.015
Fruit and vegetables 0.230 −0.059 0.732 1 0.030

Legumes 0.014 0.072 −0.066 0.881 1

Sweets and pastries 0.776 1 0.303 0.047 −0.252
Dairy products 0.735 1 −0.177 0.220 0.383

Proportion of explained variance, % 12.4 12.2 23.2 11.7

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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Table A19. Factor loadings of the principal dietary patterns identified (Republic of North
Ossetia–Alania).

Product Group
Factors Identified (Dietary Patterns)

DP 1
Rational

DP 2
Salt

DP 3
Meat

DP 4
Mixed

Meat −0.039 0.140 0.734 1 −0.107
Fish and seafoods 0.046 −0.036 0.682 1 0.346

Poultry 0.045 0.074 0.760 1 −0.053
Sausage products −0.047 0.728 1 0.170 −0.019
Pickled products 0.152 0.702 1 0.003 0.124

Cereals, pasta 0.523 1 0.209 −0.033 0.168
Fruit and vegetables 0.510 1 −0.318 0.337 −0.212

Legumes 0.076 0.129 0.029 0.865 1

Sweets and pastries 0.663 1 0.215 0.067 −0.291
Dairy products 0.750 1 −0.169 −0.068 0.271

Proportion of explained variance, % 15.7 12.9 17.4 11.3

Note: 1 Factor loadings of food consumption frequency higher than 0.400 or less than −0.400.
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