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Abstract
Based on data from the 2021 Sample Population Health Survey, the paper assesses the prevalence and 
socio-demographic and behavioral risk factors of pre-obesity and obesity among the adult population 
of Russia. A standard approach for epidemiological studies was used: body weight was assessed using 
the Body Mass Index (BMI). The influence of risk factors was determined by logistic regressions. It 
was revealed that the average BMI value among men is 26.9 kg/m2 and among women - 26.8 kg/m2. 
At the age of 18 and over, 67.2% of men and 57.9% of women are overweight, and 19.5% of men and 
24.9% of women are obese. The prevalence of overweight and obesity increases with age but decreases 
after age 75. There is a relationship between pre-obesity and eating habits of men and women: frequent 
consumption of foods high in salt, sausage and meat products, and sweets. Obesity in men is associat-
ed with the same factors as pre-obesity. Among women, the consumption of sweets and smoked meat 
products ceases to have a significant effect on the likelihood of obesity. A comparison of our results 
with the results of previous studies makes it possible to conclude that there is no significant change in 
the prevalence of overweight and obesity among Russians. A sustainable influence of behavioral and 
eating habits allows us to conclude that it is necessary to conduct a state awareness campaign about 
components of a healthy lifestyle and develop measures to increase commitment to physical educa-
tion, sports, and healthy eating among the population.
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Introduction

Global estimates of overweight prevalence show that from the early 1980s to the mid-2010s 
the proportion of adult population with a BMI of 25 kg/m2 and above increased from 28.8% 
to 36.9% among men and from 29.8% to 38.0% among women. At the same time, obesity 
is becoming increasingly common in all age groups, but the most active growth occurs at 
the age of 20-39 years (Ng et al. 2014). Researchers predict that obesity will reach its peak 
prevalence between 2030 and 2052 among men and between 2026 and 2054 among women 
(the highest levels are expected in the United States, where 44% of the population aged 20-84 
is projected to be obese), and the age distribution will take an inverse U-shape with a peak 
at 60-69 years (Janssen et al. 2020).

According to WHO estimates, in European countries, 59% of adults live with overweight, 
of which 23% are obese (WHO 2022). Moreover, men are more likely to be overweight with-
out becoming obese (63% versus 54%), while the prevalence of the latter is higher in women 
(22% versus 24%).

The prevalence of overweight and obesity is influenced by many factors: eating habits, 
level of physical activity, socioeconomic status, and genetic predisposition. Moreover, back 
in the early 2000s, the first two factors were considered responsible for up to 60% of deaths 
and almost half of the global burden of disease (WHO 2003). The WHO European Region is 
characterized by spatial inequalities in the prevalence of obesity (particularly high levels of 
overweight and obesity are observed in the Mediterranean and Eastern Europe), as well as 
social inequalities (for example, the prevalence of obesity is higher among people with lower 
levels of education) (WHO 2022).

The relationship between socioeconomic status and obesity is not limited to Europe. 
A study conducted in several U.S. states showed that such factors as poverty, unemployment, 
and low income lead to a higher risk of obesity (Akil & Ahmad 2011), and in Australia a 
relationship was found between higher BMI levels and poor housing conditions for men or 
other forms of employment compared to formal full-time employment for women (Ball et 
al. 2003). It is worth noting that among women, the inverse relationship between socioec-
onomic status and obesity is more stable than among men or children (Sobal & Stunkard 
1989). Although some studies have raised the question of whether socioeconomic status 
determines obesity or the other way around, longitudinal studies suggest that socioeconom-
ic status is primary in relation to weight gain and the risk of developing obesity (Ball & 
Crawford 2005).

In the Russian scientific literature, there are estimates of prevalence of overweight, obesity 
and factors associated with them, based on data from both all-Russian nationally represent-
ative studies and large epidemiological surveys. Thus, within the framework of the Russian 
Longitudinal Monitoring Survey (RLMS-HSE), the information about height and weight is 
self-reported. Trends in changes in the prevalence of overweight according to these data are 
presented in the works of Grigorieva (2012), Kolosnitsyna and Kulikova (2018). Subjective 
data on height and weight were also collected as part of the “Sample Observational Nutrition 
Study” (SONS), conducted by the Russian State Statistics Service (Rosstat) in 2013. As part 
of the same study in 2018, data on height and weight of the respondents were collected both 
by measurements and as stated by the respondents. Estimates of the prevalence of obesity 
according to the SONS-2018 data are presented in the article by Martinchik et al. (2021).

Among large epidemiological surveys collecting objective indicators of public health, one 
can highlight the “Monitoring of Arterial Hypertension” survey, several waves of which took 
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place from 2003 to 2010, as well as the study “Epidemiology of Cardiovascular Diseases 
and their Risk Factors in the Regions of the Russian Federation” (ESSE-RF), conducted in 
a number of regions in 2012 and 2017. Recent epidemiological studies include the “Know 
Your Heart” survey conducted in 2015–2018 in two large Russian cities - Arkhangelsk and 
Novosibirsk (Cook et al. 2018). However, most of the ongoing epidemiological studies and 
health screenings are local in nature, and their results are not representative of the entire 
Russian population. An overview of the studies on prevalence of obesity is given in (Alferova 
& Mustafina 2022).

According to research, the prevalence of obesity in Russia over the past 30 years has 
changed as follows: according to the results of a survey in 1993, the prevalence among men 
increased from 10.8% to 27.9% in 2017, among women - from 26. 4 to 31.8%, and this 
growth was observed both at the national and regional levels (Alferova & Mustafina 2022). 
BMI increased during this period in all age groups, but not at such an intensive rate as, for 
example, in the U.S. (Vilkov et al. 2018). Gender differences in the Russian population are 
observed within different age groups. Thus, it was shown that the proportion of obese wom-
en in almost all age groups is more than 2.5 times higher than the same indicator for men 
(Shalnova & Deev 2008), although in 2005-2012 the rate of prevalence of obesity in men was 
significantly higher (Martinchik et al. 2015). There is a direct relationship between age and 
prevalence of obesity: the proportion of obese men increases linearly from 14.3% at 25-34 
years to 36.3% at 55-64 years, and the proportion of women - from 10.7% to 52.3% respec-
tively (Balanova et al. 2018). Trends identified based on the results of national surveys are 
also observed at the regional or even municipal level, for example in Irkutsk (Menshikova & 
Babanskaya 2018) or the Vladimir region (Mamedov et al. 2023).

In Russia, socioeconomic factors are stronger determinants of obesity risks among wom-
en than men. Studies based on data from SONS-2018 and ESSE-RF showed that among 
women with higher education the incidence of obesity is significantly lower than in groups 
with elementary or secondary education, while for men the difference between these groups 
was insignificant (Martinchik et al. 2021; Balanova et al. 2018). However, the SONS-2018 
results allow us to conclude that the average BMI of men directly depends on the average per 
capita household income, while for women, BMI, on the contrary, decreases only in the fifth 
income quintile (Martinchik et al. 2021). There is also a territorial gradient in the prevalence 
of obesity: its frequency is significantly higher in rural areas (especially for women), and 
the higher the population in an urban area, the lower the proportion of the population with 
obesity (Martinchik et al. 2021; Balanova et al. 2018).

Researchers note the importance of lifestyle as a factor of obesity. Excess weight is pos-
itively associated with alcohol consumption, and negatively associated with smoking and 
exercise. The influence of diet quality on weight problems has not been sufficiently studied 
on the Russian data. Kolosnitsyna and Kulikova (2018) found that the frequency of eating 
out is not a significant factor in overweight. Mikhaylova et al. (2018) note that the caloric 
intake of young obese men is higher than normal, and the bulk of food is often consumed in 
the evening. Another study (Viktorova et al. 2021) found that among obese people there is 
a simultaneous restriction of confectionery consumption and an increase in the frequency 
of adding salt to food.

Most of the research on the prevalence and factors of obesity in Russia has been based on 
data from epidemiological studies, in which the sample is based on the selection of patients 
from state polyclinics and is often limited to the population aged 25-64 years. The purpose 
of our study is to determine prevalence, as well as socio-economic and behavioral factors of 
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pre-obesity and obesity among the adult population of Russia, based on data from the popu-
lation-representative Sample Population Health Survey (SPHS) 2021. The use of SPHS-2021 
will both provide up-to-date estimates of prevalence of overweight and obesity among men 
and women in Russia, and comparisons with data from earlier Russian surveys.

Data and Methods

The article presents an analysis of data from the 2021 Sample Population Health Survey1, 
conducted by the Federal State Statistics Service (Rosstat) in all constituent entities of the 
Russian Federation and covering 60 thousand households. The data are representative of 
Russia as a whole. The unit of observation is private households and their members. The 
sample included 125,601 respondents, including children. Our study selected a subsample of 
95,856 respondents aged 18 years or older for whom height and weight were known; 41.8% 
of them were men, 58.2% were women.

All respondents over 15 years of age were interviewed using the standard “Question-
naire for Adults” with 12 sections, including sections on general information about the re-
spondent, health status, nutrition, physical education and sports, daily physical activity, and 
behavioral risk factors. In addition, the survey collected information on anthropometric 
measurements of men and non-pregnant women. The respondent was asked to either report 
their height and weight to the interviewer or have their weight and height measured. Body 
weight was measured by the interviewer using electronic floor scales with an accuracy of 
0.1 kg. Height was measured by the interviewer using a stadiometer. The results are present-
ed with an accuracy of 0.1 cm. 

We used the Body Mass Index (BMI or Quetelet Index) to calculate indicators of over-
weight and obesity. BMI is the easiest to calculate and widely used indicator that allows you 
to assess how a person’s body weight corresponds to his or her height; it is calculated as the 
ratio of the respondent’s body weight in kilograms to the square of his or her height in meters. 
BMI was categorized in accordance with WHO standards: underweight with BMI<18.5 kg/m2, 
normal body weight with BMI from 18.5 to 25 kg/m2, pre-obesity - BMI from 25 to 30 kg/m2, 
class I obesity - BMI from 30 to 35 kg/m2, class II obesity - BMI from 35 to 40 kg/m2, class III 
obesity - BMI 40 or more kg/m2 (WHO 1997). According to WHO definitions, a diagnosis of 
“overweight” is made when a BMI is equal to or greater than 25 kg/m2, while a diagnosis of 
“obesity” is made if a BMI is equal to or greater than 30 kg/m2. The prevalence of overweight 
and obesity was analyzed separately for men and women in the following age groups: 18–24, 
25–34, 35–44, 45–54, 55–64, 65–74, 75 years and older. Using such age grouping in the analysis 
allows us to further compare our results with previous studies.

To analyze the influence of socio-demographic and behavioral factors on pre-obesity and 
obesity among the respondents, a logistic regression was used, which was chosen due to 
both the cross-sectional nature of the data and the fact that previous studies on the influence 
of socio-economic and other characteristics on obesity were done with logistic regression 
models. The models are built separately for men and women. The dependent variables were: 
a) presence/absence of pre-obesity (1 – BMI from 25 to 30; 0 – BMI less than 25), b) pres-
ence/absence of obesity (1 – BMI>=30; 0 – BMI less than 30).

1	 A detailed description of the study is available on the website of the Federal State Statistics Service. URL: https://
rosstat.gov.ru/free_doc/new_site/zdor21/PublishSite_2021/index.html

https://rosstat.gov.ru/free_doc/new_site/zdor21/PublishSite_2021/index.html
https://rosstat.gov.ru/free_doc/new_site/zdor21/PublishSite_2021/index.html
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The following variables were included in the analysis of socio-demographic characteris-
tics: age in complete years; age squared; level of education (1 – below secondary, 2 – second-
ary and secondary vocational, 3 – higher); type of settlement (1 – city; 2 – village); marital 
status (1 – never married, 2 – married or partnered, 3 – divorced/separated, 4 – widowed); 
share of family income spent on food (1 – 1/3 or less, 2 – about ½, 3 – 2/3 or more).

The following variables of the behavioral risk factors and nutrition quality  were used in 
the analysis: smoking status (1 – currently smokes, 2 – quit smoking, 3 – never smoked); 
frequency of alcohol consumption over the past 12 months (1 – did not drink alcohol, 2 – 
once a week or less, 3 – 2 times a week or more often); marker of physical activity (1 – does 
engage in sports/exercise/active leisure, 0 – does not engage in sports/exercises/active lei-
sure); marker of regular addition of salt to food, obtained based on the frequency of adding 
salt, salty seasonings or salty sauce to prepared food (1 – adds salt daily or often, 0 – adds 
salt sometimes/rarely/never); marker of regular consumption of high-salt foods, measured 
through the frequency of consumption of processed foods high in salt (1 – daily or often, 
0 – sometimes/rarely/never); frequency of consumption of cooked sausages (1 – more than 
once a week, 0 – once a week or less); frequency of consumption of smoked meat products 
(1 – more than once a week, 0 – once a week or less); frequency of consumption of confec-
tionery products and sweets (1 – more than once a week, 0 – once a week or less); marker of 
insufficient consumption of vegetables and fruits per day, obtained based on the respond-
ent’s subjective assessment of consumption of less than 400 grams of vegetables and fruits 
per day (1 – more than 400 grams of vegetables and fruits per day, 0 – less than 400 grams).

The main socio-demographic and behavioral characteristics of the respondents depend-
ing on BMI are presented in Table 1.

The methods of descriptive statistics were used in the work: relative frequencies, averages, 
and cross-tabulations. Crude prevalence rates and population means are standardized using 
the 2013 European Population Standard.

Table 1. Main socio-demographic and behavioral characteristics of the respondents depending on BMI
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Average age, years 40.4 44.2 49.6 54.1 34.6 44.7 55.8 60.4
Education, %:

Below secondary 12.7 7.5 5.4 6.3 7.0 6.3 7.7 9.4
Secondary, secondary vocational 71.8 65.9 64.0 69.4 53.5 52.0 60.9 68.2
Higher 15.5 26.7 30.6 24.2 39.5 41.7 31.5 22.4

Marriage and partnership status, % :
Never married 46.9 24.8 10.8 6.1 35.2 16.5 6.0 4.2
Married or partnered 40.8 60.1 73.3 79.0 43.8 51.1 50.4 47.6
Divorced or separated 6.9 9.7 9.7 8.5 14.0 17.7 16.9 13.9
Widowed 5.3 5.4 6.1 6.4 7.0 14.7 26.7 34.3
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Location, % :
City 67.3 69.5 68.8 64.6 78.9 74.2 68.3 62.5
Village 32.7 30.5 31.2 35.4 21.1 25.8 31.7 37.5

Share of family income spent on food, %:
1/3 or less 34.7 38.9 40.4 37.5 41.8 41.9 37.7 34.6
About half 37.9 41.2 41.3 43.4 38.6 40.1 42.2 42.8
2/3 or more 27.4 19.9 18.3 19.1 19.7 18.0 20.1 22.5

Smoking status, % :
Currently smoking 50.4 40.7 37.6 36.1 16.3 11.4 8.7 7.7
Quit smoking 9.9 15.5 21.3 25.7 5.9 5.4 4.5 4.3
Never smoked 39.7 43.8 41.1 38.1 77.8 83.2 86.8 87.9

Frequency of alcohol consumption in the last 12 months, %:
More than twice a week 19.3 14.5 12.3 12.6 6.0 3.4 2.6 2.0
Once a week or less 60.8 62.9 64.6 63.2 64.7 67.8 64.1 60.4
Did not drink 19.9 22.7 23.1 24.2 29.3 28.8 33.3 37.6

Frequency of adding salt to food,% :
Daily or often 30.6 28.7 28.8 29.9 21.5 19.1 18.2 19.2
Sometimes or rarely 69.4 71.3 71.2 70.1 78.5 80.9 81.8 80.8

Frequency of consumption of foods high in salt, %:
Daily or often 23.0 22.6 24.4 25.9 14.6 13.2 14.0 14.4
Rarely or sometimes or never 77.0 77.4 75.6 74.1 85.4 86.8 86.0 85.6

Sports, active leisure, exercise, %:
Does not engage in sports/exer-
cise/active leisure

76.0 70.4 75.2 82.8 65.7 71.6 83.2 88.9

Engages in sports/exercise/active 
leisure/

24.0 29.6 24.8 17.2 34.3 28.4 16.8 11.1

Frequency of consumption of cooked sausages and frankfurters, %:
Once a week or less 40.6 37.1 35.1 33.2 49.3 48.4 48.2 48.8
More than once a week 59.4 62.9 64.9 66.8 50.7 51.6 51.8 51.2

Frequency of consumption of smoked meat products,%:
Once a week or less 79.5 73.8 71.7 69.6 81.3 82.6 83.2 84.2
More than once a week 20.5 26.2 28.3 30.4 18.8 17.4 16.8 15.8

Frequency of consumption of confectionery products, sweets,%:
Once a week or less 51.9 52.3 53.3 52.2 44.7 45.2 46.9 49.7
More than once a week 48.1 47.7 46.7 47.8 55.3 54.8 53.1 50.3

Consumption of vegetables and fruits daily at least 400 grams,%:
No 88.2 89.3 89.2 88.9 86.5 87.7 88.3 88.5
Yes 11.8 10.7 10.8 11.1 13.5 12.3 11.7 11.5

Source: Authors’ calculations based on data from the 2021 Sample Population Health Survey.
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Limitations of the Study

The first limitation is related to the characteristics of the study sample. The SPHS is a survey 
of private households; thus, the study does not include persons living in collective house-
holds (for example, long-term residents in hospitals, boarding schools, monasteries, reli-
gious communities, prisons, and those living in other institutional facilities and collective 
residential premises). The health status, physical activity, and nutritional status of the insti-
tutional population may differ from those living in private households.

A further limitation is that in this study, the prevalence of obesity was assessed according 
to WHO criteria for BMI. However, the BMI indicator has a number of disadvantages, in-
cluding the possibility of being falsely high in the case of increased muscle mass. Currently, 
in epidemiological studies, in addition to BMI, the prevalence of abdominal obesity is also 
assessed by waist circumference, as well as waist-to-hip ratio.

The third limitation is due to the fact that during the survey, for some respondents, 
weight and height were not measured but were self-reported. Height measurements were 
taken for 71.8% of men and 78.6% of women surveyed. Weight measurements were taken 
for 74.5% of men and 81.1% of women surveyed. In the case of self-reported height and 
weight, accidental or deliberate distortions of their values are possible, both downward 
and upward.

The fourth limitation is that we use a subjective assessment of the frequency of consump-
tion of certain products by the respondents. A question about the frequency of consump-
tion of certain products may encourage the respondent to give the desired answers, that is, 
to underestimate the frequency of consumption of harmful, unhealthy foods and increase 
the frequency of consumption of healthy foods, especially if the respondent is aware of the 
principles of proper, healthy nutrition. A similar point can be made about commitment to 
sports, exercise, and active leisure. In addition, the analysis used a subjective assessment 
the financial situation. We used the variable of subjective assessment of the share of family 
income spent on food as an indicator of living standards. Other studies usually use a subjec-
tive assessment of the financial situation (whether there is enough money for food, clothing, 
large household appliances), however, the SPHS-2021 uses a scale that differs from the scale 
used in other studies.

Finally, as one of the markers, we use a norm equal to the consumption of 400 grams of 
vegetables and fruits per day. The questionnaire asks the respondent to indicate the number 
of servings of fruits/berries/vegetables (except for potatoes, sweet potatoes) consumed per 
day. The definition of a serving is only for fruit and means “a whole apple, banana, orange, 
or any other fruit in an amount of 80 grams.” However, the explanation given to the re-
spondent, in our opinion, is not very informative, since it refers to medium-sized fruits. We 
can assume that the prevalence of daily consumption of vegetables and fruits per day may 
ultimately be underestimated.

Results

The average BMI in the sample is 26.9 kg/m2 for men and 26.8 kg/m2 for women. A gradient 
increase in average BMI values with age is observed in women from 18 to 74 years old: 
from 22.1 kg/m2 in 18-24 years to 29.8 kg/m2 in 65-74 years (Table 2). In women over 75 
years of age, BMI decreases to an average of 28.5 kg/m2. The main increase in the average 



Churilova E, Rodina O: Sociodemographic and behavioral factors of pre-obesity and obesity among adult Russians104

BMI in men occurs from 18 to 54 years old - from 24.0 kg/m2 to 27.7 kg/m2. In the youngest 
age group considered, BMI is higher in men. By the age of 45-54, gender differences in the 
height-to-weight ratio disappear, and starting at 55-64 years, the BMI of women significant-
ly exceeds the BMI of men.

Table 2. BMI values for men and women in different age groups

Age group Men Women
kg/m2 standard error of the mean kg/m2 standard error of the mean

18-24 24.0 0.06 22.1 0.07
25-34 25.9 0.04 23.8 0.05
35-44 26.9 0.04 25.7 0.05
45-54 27.7 0.05 27.5 0.05
55-64 27.9 0.05 29.4 0.05
65-74 28.1 0.06 29.8 0.05
75+ 27.2 0.08 28.5 0.07

All ages 26.9 0.02 26.8 0.02

Source: Authors’ calculations based on data from the 2021 Sample Population Health Survey.

According to the data analysis, in 2021, 67.2% of men and 57.9% of women aged 18 years 
and older were overweight. The prevalence of overweight varies by age. Among women, 
the minimum prevalence of overweight is observed at the age of 18-24 years - 15.8%, then 
it continuously grows, reaching a maximum of 83.1% in the age group of 65-74 years, and 
among women over 75 years of age the percentage of overweight women shrinks by almost 
10 percentage points. In men, a similar pattern is observed: the lowest number of overweight 
men is among males aged 18-24, then the prevalence of overweight increases until the age 
of 45 years. In the age groups 45-54, 55-64 and 65-74 years, the same proportion of men are 
overweight – 76%. After age 75, the prevalence of overweight declines in men, as it does in 
women. However, among men aged 18 to 44 years, the prevalence of overweight is 1.4-2.1 
times (depending on age group) higher than that for women (Figure 1).
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Figure 1. Prevalence of overweight and obesity among men and women of different age groups, %. 
Source: Authors’ calculations based on data from the 2021 Sample Population Health Survey.
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Obesity affects 19.5% of men and 24.9% of women over 18 years of age. The prevalence 
of obesity is minimal at young ages and increases from one age group to another until the 
age of 65-74 years. Gender differences in the prevalence of obesity begin to be clearly visible 
in the age group 55-64 years: at these ages, obesity is observed in 27% of men and 40.5% of 
women. At subsequent ages, gender differences persist.

Men are characterized by the predominance of pre-obesity in all age groups (Figure 2). 
Almost half of the male population in all age groups except for those aged 18-24 years is pre-
obese overweight. In women, pre-obesity prevails only up to 54 years of age. Although the 
most common form of obesity in both men and women is class I obesity, the proportion of 
women with class II and II in all age groups is 1.5-2 times higher than the proportion of men.

0%

20%

40%

60%

80%

100%
Men

Class I obesity Class II obesity Class III obesity Pre-obesity Normal body weight Underweight

0%

20%

40%

60%

80%

100%

18-24 25-34 35-44 45-54 55-64 65-74 75+18-24 25-34 35-44 45-54 55-64 65-74 75+

Women

Figure 2. Prevalence of BMI values among men and women of different age groups, %. Source: Au-
thors’ calculations based on data from the 2021 Sample Population Health Survey.

To analyze the influence of individual socioeconomic and behavioral factors on pre-obesity 
and obesity, we built logistic regression models separately for men and women (Table 3).

The presence of pre-obesity among men is associated with marital status: those who are 
married or partnered, divorced, or widowed are more likely to be pre-obesity compared to 
single men. Men who do not have higher education and live in the city are significantly less 
likely to be pre-obesity.

Among the behavioral characteristics associated with pre-obesity in men, smoking in the 
past or absence of such habit, as well as rare alcohol consumption, have an influence. With 
eating habits, excess body weight is strongly influenced by frequent consumption of foods 
high in salt, cooked and smoked meat products, and sweets.
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Among women, pre-obesity is associated in the same way as with men, with marital sta-
tus. However, the probability of having pre-obesity is higher among women who are married 
or partnered and widowed, while among women who are divorced, it is the same as among 
women who have never been married or partnered. Women with secondary and secondary 
vocational education are more at risk of having pre-obesity compared to women with higher 
education. In addition, pre-obesity women spend their income on food.

Among behavioral factors, smoking status has a strong influence on overweight among 
women. The probability of having weight problems among women who quit smoking and 
who never smoked is 1.4 and 1.26 times higher, respectively. The probability of being 
pre-obese is higher among the respondents of both sexes who consume alcohol less than 
once a week. Sports and exercise, on the contrary, reduce the probability of women being 
pre-obese.

Just like with men, the presence of pre-obesity in women is associated with the con-
sumption of foods high in salt, frequent consumption of cooked and smoked meat prod-
ucts, and frequent consumption of sweets. Frequently adding salt to food, on the contrary, 
slightly reduces the probability of adult Russians being pre-obese. Consumption of less than 
400 grams of vegetables and fruits per day is not a factor of pre-obese. 

Table 3. Factors associated with pre-obese and obesity among men and women, odds ratio

Factor Pre-obese (BMI from 25 
to 30 kg/m2)

Obesity
(BMI from 30 kg/m2)

Men Women Men Women

Age 1.111 *** 1.165 *** 1.123 *** 1.204 ***

Age squared 0.999 *** 0.999 *** 0.999 *** 0.999 ***

Marital status: Never been married or partnered – ref.

Married or Partnered 1.636 *** 1.153 *** 1.533*** 1.125 *

Divorced/separated 1.362 *** 1.045 1.136 0.943

Widowed 1.623 *** 1.179 ** 1.132 1.192 ***

Education: Higher – ref.

Secondary education, secondary voca-
tional education

0.898 *** 1.320 *** 1.095** 1.438 ***

Below secondary education 0.702 *** 1.028 1.053 1.308 ***

Living in rural areas 1.009 1.160 *** 1.128*** 1.316 ***

Share of family income spent on food: 1/3 or less – ref.

About ½ 0.951 1.083 *** 1.059* 1.120 ***

2/3 or more 0.863 *** 1.078 ** 0.952 1.157 ***

Smoking: Currently smoking – ref.

Quit smoking 1.378 *** 1.128 * 1.369*** 1.072

Never smoked 1.258 *** 1.138 *** 1.215*** 0.992

Alcohol consumption: Never in the last 12 months – ref.

Once a week or less 1.120 *** 1.151 *** 1.119*** 1.080 ***
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Factor Pre-obese (BMI from 25 
to 30 kg/m2)

Obesity
(BMI from 30 kg/m2)

Men Women Men Women

More than 2 times a week 0.952 0.942 1.092 0.857 *

Engagement in sports, exercise, active lei-
sure

0.995 0.737*** 0.759*** 0.608 ***

Frequently adding salt to food 0.940 * 0.924 ** 0.985 1.109 ***

Frequent consumption of foods high in 
salt

1.227 *** 1.163 *** 1.189 *** 1.158 ***

Consumption of cooked meat products 
more than once a week

1.152 *** 1.121 *** 1.119*** 1.114 ***

Consumption of smoked meat products 
more than once a week

1.123 *** 1.086 ** 1.220 *** 1.037

Consumption of sweets more than once a 
week

1.083 *** 1.086 *** 1.130*** 1.001

Consumption of fruits and vegetables, 
more than 400 grams per day

0.961 1.046 1.043 0.999

Constant 0.052*** 0.005*** 0.004*** 0.001***

Number of included observations 23525 26157 29851 36722

Percentage correctly predicted 64.7 65.8 78.8 71.2

Note: * – p<0.1, ** – p<0.05, *** – p<0.01

Source: Authors’ calculations based on data from the 2021 Sample Population Health Survey.

As for obesity, the influence of most factors that have been associated with pre-obesity is only 
increasing. A predictor of obesity in both men and women is the secondary and secondary voca-
tional education. Education below secondary is not a factor of obesity among men, but is a risk 
factor among women. The probability of obesity for men and women living in rural areas is 1.1 
and 1.3 times higher compared to those living in cities. Men and women who spend about half of 
their total income on food are slightly more likely to be obese. However, spending more than 2/3 
of your income on food increases the probability of obesity only for women.

Men who have never smoked and quit smoking are more likely to be obese than men 
who smoke. For women, there is no significant effect of smoking on the probability of being 
obese. Men and women who drink alcohol once a week or less have a greater risk of obesity 
compared to non-drinkers. At the same time, the effect of more frequent alcohol consump-
tion was not identified.

The role of regular sports and physical exercise is changing: for men, such training or ac-
tive recreation have become factors that reduce the likelihood of obesity. Frequently adding 
salt to food has no effect on obesity among men and is positively associated with obesity 
among women. In women, there is only an effect of frequent consumption of cooked meat 
products on the probability of being obese, while in men, there is an association between 
consumption of both cooked and smoked meat products, as well as sweets, and both over-
weight and obesity. Finally, consuming the required minimum of fruits and vegetables per 
day does not affect the likelihood of obesity.
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Discussion

In this work, we have analyzed the prevalence of overweight and obesity in Russia according 
to the 2021 Sample Population Health Survey. This study is representative of the entire po-
pulation of Russia, unlike epidemiological studies, where the sample is formed on the basis 
of medical institutions with results usually assessing the prevalence of various risk factors. 
The advantage of SPHS compared to another study representative of the entire population 
of Russia - RLMS-HSE - is the availability of height and weight measurements for more than 
3/4 of the respondents, increasing the objectivity of the data obtained.

Our analysis showed that in 2021, 67% of adult men and 58% of women in Russia were 
overweight. Our estimates of the overweight prevalence are slightly higher than the esti-
mates of the average prevalence of overweight in the world, in the European Region and 
in Russia, presented by WHO (WHO 2021b, 2022). According to the results of our study, 
the prevalence of obesity was 19.5% among men and 22.8% among women. WHO, based 
on the 2016 data, determines the prevalence of obesity in Russia at 18.1% and 26.9% for 
men and women, respectively (WHO 2022). According to estimates made on data from the 
Sample Observational Nutrition Study in 2018 and presented in (Martinchik et al. 2021), 
66.1% of men and 63.0% of women are overweight, including obesity at 19 years and older 
among 18.8% of men and 27.4% of women. According to estimates based on RLMS data, 
the proportion of Russians who were overweight in 2016 was 62%, the proportion of obese 
Russians was 26.8% (Kolosnitsyna & Kulikova 2018). Thus, our estimates of the prevalence 
of overweight and obesity are quite close to WHO estimates and estimates based on the 
Sample Observational Nutrition Study by Rosstat. However, they are lower than those pre-
viously obtained by researchers based on RLMS data; this may be due to the fact that in 
RLMS information about height and weight is self-reported by the respondents, while in 
SONS-2018 and in the SPHS-2021, most of this information is the measurements at the time 
of the survey.

According to the ESSE-RF epidemiological survey, the prevalence of obesity by BMI in 
2012-2014 was 26.9% for men and 30.8% for women aged 25-64 years (Balanova et al. 2018). 
A similar calculation undertaken by the authors of this article shows a prevalence of obesity 
of 19.7% for men and 22.8% for women in the same age group. It should be taken into ac-
count that ESSE-RF was conducted in 13 regions of Russia and represents the population of 
only these regions, with the sample formed on the basis of medical institutions. Thus, due to 
the difference in research methodology, only a very cautious conclusion can be drawn about 
a decrease in the prevalence of obesity among Russians aged 25-64.

We have also compared our results with the obesity prevalence data from the “Know Your 
Heart” study, conducted from 2017 to 2019 in two Russian cities: Arkhangelsk and Novosi-
birsk. According to this study, the age-standardized prevalence of obesity by BMI is 25.7% 
among men and 36.7% among women aged 40–69 years (Kholmatova et al. 2022). Our cal-
culation of the age-standardized prevalence of obesity in the same broad age group accord-
ing to the 2021 Sample Population Health Survey gave similar estimates: 26.2% among men 
and 36.1% among women.

As for the risk factors associated with obesity, we have expectedly established a positive 
relationship with age, which was also found in other studies (Shalnova & Deev 2008; Shalno-
va et al. 2017; Balanova et al. 2018; Martinchik et al. 2021; Kholmatova et al. 2022). The iden-
tified relationship between living in a city and a lower prevalence of obesity was also noted in 
earlier studies (Balanova et al. 2018; Martinchik et al. 2021). The association of obesity with 
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education below secondary, secondary, and secondary vocational was previously confirmed 
for Russian women only (Balanova et al. 2018). Our conclusion that married or partnered 
men and women are more likely to be obese is consistent with the findings of (Kholmatova 
et al. 2022). However, as a reference group, in contrast to the mentioned work, we take only 
those who have never been married/partnered.

Earlier in the work (Kholmatova et al. 2022) it was shown that in large cities the risk 
of obesity increases as material security decreases only among women. We used the share 
of family income spent on food as an indicator of material security. Our analysis showed 
that the higher the share of family income spent it, the more likely women are to be obese. 
Spending half or more of the family income on food also increases a woman’s probability of 
being pre-obese. At the same time, for men, the probability of being pre-obese is lower for 
those who spend almost all their money on food.

Considering behavioral risk factors, our results once again confirmed a conclusion made 
by other research (Balanova et al. 2018; Kholmatova et al. 2022) that men who quit smok-
ing and who have never smoked have a significantly higher probability of being obese than 
men who smoke. However, the data we used failed to identify any effect of smoking on the 
probability of being obese among women. Our results may have been influenced by the sur-
vey methodology: during face-to-face interviews, some obese women may have concealed 
current or past smoking and generally given more socially approved responses regarding 
their behavior. Note that foreign reviews of studies on the relationship between smoking and 
the risk of obesity show that the hypothesis that smokers have a lower risk of obesity than 
quitters or non-smokers is not always confirmed (Chiolero et al. 2008). In addition, foreign 
studies indicate that the risk of obesity depends not only on smoking status, but also on the 
number of cigarettes smoked for smokers and the time since quitting smoking for quitters 
(Dare et al. 2015).

In general, in the Russian population, there is both a three-fold gap in the prevalence of 
smoking between men and women, and a steady trend towards decreasing the prevalence 
of smoking among men. The prevalence of smoking among women is low and has gener-
ally been more or less stable in the last decade, while it decreases at ages up to 45 years and 
increases at ages after 45 years (Kalabikhina & Kuznetsova 2019; Shkolnikov et al. 2020). 
Smoking is more common among Russian women with low education. Therefore, it can 
be assumed that smoking ceases to play a role in reducing the risk of obesity in conditions 
where the majority of the population has low physical activity and does not adhere to the 
standards of a balanced and healthy diet (see discussion below).

Previously, epidemiological studies have repeatedly shown the direct effect of excessive 
alcohol consumption on the probability of obesity in men and women (Balanova et al. 2018; 
Kholmatova et al. 2022). Our results were different: drinking alcohol once a week or less 
often leads to pre-obesity and obesity. The epidemiological studies in which this conclusion 
was made cover the working-age population, but we included the elderly in the analysis. 
Therefore, our first assumption was that our result could be due to the selection effect: alco-
hol abusers either do not live to old age or quit drinking altogether. We have tested the rela-
tionship separately for the respondents under and over 65 years of age: our results remained 
unchanged. Therefore, we believe that this result may be due to the following: first, in mass 
public opinion polls, people tend to underestimate the frequency of alcohol consumption 
(Zubkova et al. 2021). Second, as a rule, sample surveys poorly record the consumption of 
surrogates for alcohol and alcohol-containing liquids, however, the group of heavy drinkers 
and harmful alcohol users is rarely included in the sampling. But researchers note both 
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a decrease in the physical availability of non-drinking alcohol and illegal alcoholic bever-
ages (Gil et al. 2021), and in general, a decrease in the volume of alcohol consumed in the 
population (Neufeld et al. 2020). In addition, despite all imperfections in the sample studies 
in terms of the entire volume and variety of alcoholic beverages consumed, researchers still 
talk about a change in the structure of alcohol consumed: a shift away from the “northern” 
model of consumption of predominantly strong alcohol (Radaev 2022).

We have founded that factors associated with both pre-obesity and obesity in both sexes 
included eating habits such as frequent consumption of foods high in salt and frequent con-
sumption of cooked meats. Frequent consumption of smoked meat products is associated 
with pre-obesity and obesity only among men. Frequent consumption of sweets is associated 
with pre-obesity in both sexes and obesity only among men.

Our finding that frequently adding salt to food slightly reduces the probability of being 
pre-obesity for both sexes seems counterintuitive at first glance. Perhaps this result is ex-
plained by the fact that those who are accustomed to cooking without adding salt, prefer to 
add salt afterwards to taste. We have founded that not consuming enough fruits and vegeta-
bles per day is not a factor of pre-obesity and obesity in both sexes. Perhaps the lack of effect 
is either a consequence of imperfect wording of the question (see section Limitations of the 
study), or a consequence of the fact that the dietary structure of Russians does not comply 
with WHO recommendations in general, regardless of the presence or absence of weight 
problems (Karamnova et al. 2018; Viktorova et al. 2021), as well as the recommendations of 
the Russian Ministry of Health (Rodionova & Kopnova 2017), and adherence to a healthy 
diet has yet to a become an everyday practice (Pokida & Zybunovskaya 2022).

Participation in sports, exercise, or regular active leisure is a factor in reducing the risk of 
pre-obesity among women and obesity in both sexes. A number of studies have previously 
demonstrated that insufficient physical activity is observed in the majority of those who 
are overweight or obese (Belyakova et al. 2021) and exercising less than 3 hours a week al-
most doubles the risk of metabolically unhealthy obesity, characterized by the simultaneous 
presence of high blood pressure, diabetes, and abdominal obesity in the patient (Vinter et 
al. 2022). It is important to note that although SPHS-2021 used questions from the Global 
Physical Activity Questionnaire (WHO 2021a) to measure physical activity, we deliberately 
used only the physical activity measurement associated with playing sports, doing physical 
exercise and having active leisure in order to evaluate their contribution.

Conclusion

Our study shows that according to the comparisons with earlier WHO estimates and with 
the SONS-2018 results, the prevalence of overweight and obesity among the adult popula-
tion of Russia has not changed significantly over the past few years. Pre-obesity and obe-
sity remain associated with the socioeconomic status of the respondent and their behavi-
oral habits, including eating. However, SPHS – the study, used in this paper, is a one-time 
cross-sectional study and does not allow us to assess the risks of pre-obesity and obesity in 
the respondents with a particular set of sociodemographic characteristics and different ea-
ting habits, as well as to track changes in health behavior patterns over time. Considering the 
scale of prevalence of overweight among Russians, we want a regular, representative study 
of the entire population appear in Russia with a panel component and collection of a wide 
range of both subjective and objective indicators of health
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The SPHS data collection is carried out on the basis of personal surveys of household 
members by interviewers, which, in our opinion, leads to distortions in the respondents’ 
answers to questions about the frequency of alcohol consumption. In addition, we believe 
that the frequency of consumption of foods high in salt, sausages and meat products and 
sweets may also be underestimated due to the interviewer effect. It is likely that collecting 
information by filling out food diaries or indicating an approximate daily diet would provide 
a more objective picture of eating behavior.

The persistent influence of behavioral and eating habits allows us to make a recommen-
dation about the need for increased attention from the state and medical community to the 
problem of excess weight. The association of excess weight with frequent consumption of 
foods high in salt, cooked and smoked meat products, and sweets is alarming. This indicates 
not only the unhealthy eating habits of Russians, but also the need to conduct public aware-
ness education and the need to consider the feasibility of introducing additional taxes on 
food products high in salt and sugar.

The analysis shows that sports and physical exercise reduce the likelihood of pre-obesity 
and obesity in women. It is necessary to develop and implement measures aimed at increas-
ing commitment of the population, especially men, to physical education and sports.

In conclusion, we note that changing lifestyle and eating habits from unhealthy to healthy 
ones is an extremely challenging task that requires efforts from the state and the healthcare 
system, and even greater efforts from the part of the population leading a completely or 
partially unhealthy lifestyle. Therefore, success in reducing the prevalence of overweight in 
the entire population of Russia will be more likely to be determined by the motivation of 
adults and their willingness to change their lifestyle. However, educational activities among 
children and adolescents about proper nutrition and health care at school and in the media, 
their involvement in physical education and sports, may help reduce the prevalence of as 
well as overweight in population in the future.
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