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Physical activity is considered today as a leading factor in health and well-being in developed 

countries. With decreasing levels of alcohol and tobacco consumption, widespread sedentary 

lifestyles have taken centre stage among the predictors of non-communicable diseases. That is 

why Russia, along with other countries, has adopted the “Physical activity strategy for the WHO 

European Region 2016–2025”. Young people are among the target groups of public policy 

promoting physical activity. 

This paper investigates physical activity among young people aged 15 to 24 years. The empirical 

study is based on a descriptive and econometric analysis of micro-data from the Russia 

Longitudinal Monitoring Survey (RLMS), 2000–2016. The research shows that 50% of young 

men and 65% of young women do not exercise on a regular basis. Both for men and for women, 

the probability of physical activity is positively related to their educational level, household 

income, and residence in capital cities. Negative relations were found between the probability of 

physical activity and smoking, status of married person, and employed and non-employed status. 

The results for alcohol consumption, body mass index and self-assessed health are inconclusive 

for this age group.  

The results confirm the necessity of better-targeted public policy motivating physical activity in 

youth. Overall, policy measures motivating young people to take part in physical activity will 

have a long-term effect. Habits developed in youth often persist into adulthood. The result will 

be a gain in the health and longevity of the Russian population. 
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Introduction 

The World Health Organization (WHO) places special emphasis on physical activity as a 

leading factor in health and well-being in the European Region, ‘with particular attention to the 

burden of non-communicable diseases associated with insufficient activity levels and sedentary 

behaviour’ (WHO, 2016, p. 2). In most European countries, including Russia, one observes 

declining trends in alcohol and tobacco consumption, especially evident among younger groups 

of the population. However, people exercise less; their jobs are mostly sedentary; they use 

automobiles or public transport instead of walking. Along with the increasing consumption of 

unhealthy and fast foods, these habits are leading to a growth in obesity and numerous health 

problems. Within the WHO European policy framework for health and well-being, Russia, 

among other countries, has adopted the “Physical activity strategy for the WHO European 

Region 2016–2025”. One of its guiding principles is to promote a life-course approach. Thus, 

governmental policies to enhance physical activity should be aimed at all age groups, starting 

with the younger members of society. 

According to statistical data, almost 40% of Russian young people aged 15–29 do not 

exercise regularly
5
. Among other causes of low physical activity are the popularity of ICT 

among children and youth, computer-based pastimes, and the substitution of computer games for 

sports activities (Shishkin et al., 2017). Low physical activity leads to a number of adverse 

outcomes both for individual health (such as obesity, heart and musculoskeletal system diseases, 

stress), and for society as a whole (a fall in labour productivity, a rise of the financial burden on 

healthcare systems) (WHO, 2010). Regular physical exercise at a young age has a significant 

impact on youth health, and on their quality of life (MacKelvie et al., 2002). Further, an active 

lifestyle habit formed at a young age increases the probability of physical activities in later life 

(Telama et al., 2005). 

In recent years, the Russian government has paid particular attention to physical activity 

and sports in the country. A number of important documents have laid the groundwork for 

policies to stimulate the population’s physical activity
6
, including special measures aimed at the 

younger generations. However, for an efficient and targeted policy the behavioural factors 

motivating physical activities and the barriers for healthy behaviours should be taken into 

account (McDaid et al., 2014). Research has addressed certain aspects of the lifestyles of Russian 

                                                 
5
 https://www.minsport.gov.ru/sport/physical-culture/statisticheskaya-inf/ 

6
 Decree of the Government of the Russian Federation “On approval of the Regulations on the All-Russia Sports and 

Physical Complex “Ready for Labor and Defense” №540 of 11.06.2014; Strategy of Physical Training and Sport 

Development in the Russian Federation within the period till 2020; Federal Target Program Development of 

Physical Education and Sports in the Russian Federation for 2016-2020.  
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youth (Zasimova, Kolosnitsyna, 2011; 2012; Zasimova et al., 2017; Kozyreva et al., 2016; 

Khorkina et al., 2018).  

In this paper we investigate the distinctive features and factors of physical activity among 

modern Russian youth. The empirical study is based on data from the Russia Longitudinal 

Monitoring Survey (RLMS), 2000–2016. We use econometric modelling to test the hypotheses. 

The paper concludes with recommendations for public policy motivating physical activities 

among young people. 

The determinants of physical activity in youth: a literature review 

Gender and Age 

Considering the determinants of physical activity, some authors emphasize respondents’ 

age and gender. Sallis et al. (2000) reviewed the literature on the correlates between the physical 

activity of children and adolescents (ages 13–18). Based on an analysis of 54 studies, published 

between 1970 and 1998, the authors conclude that the physical activity of individuals in this age 

group is consistently related to such variables as sex: males are more physically active than 

females, and age: physical activity normally diminishes with age. An analysis of 30 similar 

studies undertaken in the period between 2004 and 2010 is provided in Uijtdewilligen et al. 

(2010). This review found different results – physical activity increases with age, while gender 

does not influence physical activity in the 13–18 age group. Sagatun et al. (2008) established that 

Norwegian schoolgirls aged 15–18 were less physically active than boys of the same age. In a 

recent study of the determinates of physical activity of Moroccan adolescents aged 14–19, El-

Ammari et al. (2017) revealed similar gender differences: girls were less active than boys; 

however, no consistent relationship was established between age and the physical activity of 

respondents. Studies based on Russian data demonstrate that the physical activity of young 

people diminishes with age. According to descriptive statistical data, physical activity of Russian 

young people aged 14–17 is higher than that of those aged 18–24 (Kozyreva et al., 2016); young 

people aged 16–20 are more physically active than those aged 21–24 (Khorkina et al., 2018). 

Khorkina et al. (2018) also demonstrated that young Russian males aged 16–24 are more active 

than females of the same age. 

Body Mass Index (BMI) 

Micklesfield et al. (2017) analysed the variables related to the physical activity of young 

South African women (18–23) and revealed a positive association between moderate to vigorous 

physical activity and BMI. However, the authors of other similar studies did not find an 

unequivocal relationship between physical activity and BMI for young people 13–18 (Sallis et 

al., 2000; Uijtdewilligen et al., 2010; Van Der Horst et al., 2007). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sagatun%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19102770
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micklesfield%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=29065528
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Health 

Studies of healthy behaviours conducted by Russian researchers revealed that the self-

assessed health status of young Russians 16–24, in contrast to older age groups, has a weak 

positive correlation with their level of physical activity. In 2017, the share of respondents who 

rated their health as “good” among physically active young people was only 10% higher than 

that of physically inactive youth (Zasimova et al., 2017). Another Russian study (Khorkina et al., 

2018) revealed a positive correlation between the diminishing share of physically active young 

Russian 16–24 and a deterioration of their health. The literature review by Trost et al. (2002) 

reported that a similar conclusion was made by the authors of four studies on the determinants of 

physical activity of American women aged 18 years and over: bad health was identified as a 

barrier for physical activity.  

Diet 

“A review of correlates of physical activity of children and adolescents” (Sallis et al., 

2000) revealed an ambiguous relationship between a healthy diet and physical activity: while 

four of the studies found a positive correlation between a healthy diet and the physical activity of 

children and adolescents, three other studies found no such relation.  

Unhealthy Habits 

The studies reviewed in Sallis et al. (2000) did not reveal a consistent relationship 

between bad habits (such as use of tobacco and alcohol) and physical activity for adolescents 13–

18. In later research, an inverse relationship was confirmed – in Higgins et al. (2014) the analysis 

of factors related to the physical activity of young people in Canada (12–24) revealed that 

alcohol and tobacco use were inversely related with physical activity irrespective of the sex of 

respondents. A similar relationship between tobacco use and the physical activity of adolescent 

girls was established in Biddle et al. (2005). A number of research papers report positive 

correlation between physical activities and alcohol use among young people (Buscemi et. al., 

2011; Dunn, Wang, 2003; Pate et al., 1996). 

Education 

Russian authors analysed 2017 data on the physical activity of 360 young Russians 16–24 

(Khorkina et al., 2018). They found no relationship between physical activity and education 

level; however, the maximum shares of physically active young men were recorded in the group 

with higher education (including incomplete higher education) and incomplete secondary 

education (74%). 62% of girls with incomplete secondary education self-assessed themselves as 
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physically active. Studies of the determinants of the physical activity of youth often address an 

age group of similar educational level (such as schoolchildren, or university students); usually 

these respondents do not have regular employment. Therefore education level and employment 

status are not normally considered as variables related to the physical activity of respondents. 

However, the studies of physical activity determinants of wider age groups (incorporating both 

adults and young people) introduce these variables and assess their possible relation to physical 

activity. Out of 38 studies of the physical activity determinants for the adult population reviewed 

in (Trost et al., 2002), 11 authors assessed the relation between respondent education and his/her 

physical activity; a positive relationship had been established in all 11 cases.  

Employment 

The literature review of the studies of the determinants of physical activity of adolescents 

under 19 years old reported that no consistent relationship between paid work and physical 

activity was established – in three cases a positive correlation was revealed, while in four other 

studies no statistically significant relationship was found (Ferreira et al., 2007). A study of 15–16 

years old Irish students revealed that working students are less physically active (Vilhjalmsson; 

1998). Similar results were obtained in a Russian study (Khorkina et al., 2018): non-employed 

Russians in the 16–24 age range are 1.3 times more physically active than those with paid work 

(for male respondents) and girls were almost twice as active; an obvious explanation is a lack of 

time for working respondents. 

Income 

Different studies did not establish a consistent relationship between income and the 

physical activity of young people. According to (Crespo et al., 1999; Ferreira et al., 2007; 

Gordon-Larsen et al., 2000; Lowry et al., 1996; Sagatun et al., 2008; Woodfield et al., 2002), 

physical activity is higher for young people living in wealthier families. However, other studies 

did not establish a consistent relationship between household income and physical activity of 

youth (El-ammari et al., 2017; Sallis et al., 2000). 

Household size 

A review of 84 studies of the determinants of physical activity of young people did not 

provide any references to studies establishing consistent relationship between the level of 

physical activity of young people 13–18 and household size (Ferreira et al., 2007). However, a 

study of Russian authors revealed that the share of active young people 16–24 is lower for those 

living alone in comparison with those living with other household members (Khorkina et al., 

2018). One possible interpretation for this result is the positive influence of parents and other 

household members on their propensity for sport (Khorkina et al., 2018). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferreira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17300279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferreira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17300279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon-Larsen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10835096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lowry%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8769588
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Residence /Type of Settlement 

An analysis of the determinants of physical activity of South African adolescents and 

young adults showed that physical activity was lower in the urban sample than the rural sample 

(Micklesfield et al., 2017; Peer et al. 2013). Regis et al. (2016) arrived at a similar result based 

on the study of Brazilian students 14–19. Adolescents in rural areas had higher levels of physical 

activity. The analysis of the lifestyles of Russian students aged 18 to 24 (Zasimova, 

Kolosnitsyna, 2012) showed that the physical activity of students diminishes in direct proportion 

to the distance between locations where they graduated from the secondary school from capital 

cities. However, the study of lifestyles of young Canadians (2,697 highschool students) did not 

establish a significant statistical difference in the level of physical activity between students of 

urban and rural schools (Plotnikoff et al., 2004). A review of 84 studies devoted to the physical 

activity determinants of youth published between 1982 and 2007 did not establish a consistent 

relationship between the physical activity of young people and the place of their residence 

(Ferreira et al., 2007). 

Infrastructure 

Numerous studies on the determinants of physical activity in youth stress that alongside 

personal factors external parameters, such as an infrastructure of the place of residence, work or 

studies, the availability of sports facilities should also be taken into account (Sallis et al., 1992; 

Spence, Lee, 2006; Welk, 1999). Spence and Lee (2006, p. 10) stress that external factors 

become especially important, since “individuals adapt, or vary their behaviours or characteristics 

in response to available, changing resources in the extra individual environment”. WHO 

guidelines emphasize the development of sports facilities with growing urbanization (WHO, 

2010; WHO, 2017). Sports facilities are of special importance for youth living in low-income 

families. A study of the physical activity of Canadian students 12–18 revealed that the physical 

activity of young people from poorer families (with low income, living in districts with less 

developed infrastructure) is critically dependent upon an availability of accessible sports 

facilities in the immediate vicinity of their home (Humbert et al., 2006).  

The factors of physical activity in Russian youth: an empirical analysis 

Research hypotheses, data and variables 



8 

 

Based on the literature review we hypothesized that the level of physical activity of 

Russian youth is determined by the following groups of factors: 

H1: demographic and biological characteristics; 

H2: health status and life style;  

Н3: socioeconomic factors; 

Н4: household characteristics; 

H5: factors in the external environment. 

The group of demographic and biological characteristics incorporates the sex and age of 

respondent and his/her body mass index (BMI). 

The second group of factors comprises the following characteristics of young people: 

self-assessed health status (SAH), smoking, the consumption of alcohol, regular meals. 

The group of factors reflecting socioeconomic characteristics included education, 

employment status, and household per capita income.  

Household characteristics comprised the family status of respondent and household size. 

External environment factors characterize the respondent’s place of residence (settlement 

type and infrastructure). 

To test the hypotheses we used RLMS HSE
7
 panel data from waves 9–25, (2000–2016). 

The sample consisted of respondents from 15 to 24 falling under the UN classification into youth 

group
8
: 37,167 observations (19,702 observations on women; 17,465 observations on men). The 

design of RLMS is the following. If in a certain year it is impossible to collect information from 

some respondents, new ones with the same idiosyncratic features replace them, preserving the 

representativeness of the sample but unbalancing the panel.  If we use the balanced panel, we 

will face sample attrition year by year, and therefore an attrition bias. In a long-run perspective 

(in our case, 17 years), there will be no (or insignificant numbers of) youngers in the sample. 

Therefore, our choice is unbalanced representative dataset with enough observations for accurate 

regression analyses. Within the generated panel, the minimum number of respondents 

participated in 2000–2001 surveys (5% of the sample for each of these years), the maximum 

number of respondents represent 2010–2014 surveys (on average, 7% of the total number of 

respondents) (Appendix A). Further, in 2007–2008 the RLMS questionnaires did not include 

information on physical activity, so the sample for our analysis was reduced. In regression 

modelling, we used pooled data on only those respondents who gave answers to all the relevant 

questions. The total number of observations dropped to 21,703 (10,317 observations on men and 

                                                 
7
 https://www.hse.ru/en/rlms/ 

8
 https://www.un.org/development/desa/youth/what-we-do/faq.html 



9 

 

11,386 observations on women). Appendices B and C represent the descriptive data on the 

sample used later in the regression analysis. 

Two dependent variables were constructed
9
:  

1) The variable “The probability of physical activity”, describes the fact of being involved in 

physical activity. The variable is based on the response to the question from the RLMS 

questionnaire: “Please choose the types of activity you practiced at least 12 times in the last 12 

months. Possible options:  

 jogging, skating, skiing; 

 using exercise machines; 

 pleasure walking; 

 heel-and-toe walk; 

 bicycling; 

 swimming; 

 dancing, aerobics, shaping, yoga; 

 basketball, volleyball, football, hockey; 

 badminton, lawn or table tennis; 

 wrestling, boxing, karate; 

 other physical activity?”
10

  

The variable was assigned 1 if the respondent had done at least one of the listed types of 

activities in the past 12 months, and 0 otherwise. 

2) The variable “The intensity of physical activity” (IPA) is defined as the total number of hours 

per month that the respondent spends on physical exercise and was calculated in the following 

way: 

IPA= ∑ (𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ∗ 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑛𝑒 𝑠𝑒𝑠𝑠𝑖𝑜𝑛 (𝑚𝑖𝑛))/ 60𝑖 ), 

where i is one of the selected types of physical activity.  

Data on the hours of physical exercises were analysed for respondents who had been 

involved in at least one type of physical activity.  

Measures and descriptive statistics of the aggregated sample 

Based on the data collected, the share of young Russians involved in physical activity 

grew in 2000–2016 and in 2016 was 62% for men and 49% for women; it was 1.4 times higher 

for men and 1.6 times higher for women than in 2000 (Figure 1). Men were more physically 

active than women throughout the 2000–2016 period were.  

                                                 
9 
Descriptive statistics for all the variables is presented in Appendices B and C.  

10
 RLMS HSE questions are presented in Appendix D. 
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Figure 1. Shares of young men and women in the 15-24 age range involved in any type of 

physical activity, out of the total number of youth in this age range, 2000, 2005, 2010, 2016 

(per cent) 

Source: authors’ estimates based on the RLMS HSE for respective years.  

 

The dynamics for age and sex demonstrates that in the period 2000–2016, the share of 

physically active youth grew in all the age groups under consideration (Figures 2–3). Young 

people in the 15–17 age range were the most active; those 22 to 24 were the least active. 

 

 

Figure 2. Share of physically active young women by age groups, out of the total number of 

women in a respective age group, 2000, 2005, 2010, 2016 (per cent) 

Source: authors’ estimates based on the RLMS HSE for respective years.  
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Figure 3. Share of physically active young men by age groups out of the total number of 

men in a respective age group, 2000, 2005, 2010, 2016 (per cent) 

Source: authors’ estimates based on the RLMS HSE for respective years.  

 

Physical activity was gender dependent. In 2016, young men in the 15 to 24 age range 

were most active in team sports (basketball, volleyball, football and hockey) (26%), and exercise 

machine training (25%); men were twice as active as women. Women preferred walking (15%), 

jogging, skating or skiing (14%). The share of women doing dancing, aerobics, shaping and yoga 

was 10 times higher than that of men, which could be explained by the traditionally high 

popularity of these activities among women (Table 1).  

Table 1. Types of physical activity among men and women in the 15-24 age range, 2016 

(probability of physical activity of a certain type, per cent) 

Types of physical activity men women 

jogging, skating, skiing 18 14 

training with exercise machines 25 13 

walking 11 15 

power walking 0.6 0.6 

cycling 11 9 

swimming 10 8 

dancing, aerobics, shaping, Yoga 1 10 

basketball, volleyball, football, hockey 26 13 

badminton, lawn or table tennis 2 1 

wrestling, boxing, karate 6 0.4 

other physical activity 8 10 
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An important step in the study is characterizing physically active young people 

depending on individual factors and household parameters. Table 2 represents the shares of 

physically active respondents among those who had answered the relevant questions. 

 

Table 2. Characteristics of physical activity among men and women in the 15-24 age range, 

depending on different factors, 2000-2016, aggregated sample (per cent)
11

 

  

Share of physically active respondents, % 

(number of respondents equal to 100%) 

 men women 

Total 48.9 

(15291) 

35.3 

(17208) 

Demographic and biological characteristics 

Age:   

15-19 years 63.8 

(7495) 

48.9 

(7885) 

20-24 years 34.6 

(7796) 

23,7 

(9323) 

BMI:   

Underweight (BMI <18,5) 54.7 

(1269) 

41.0 

(2545) 

Normal weight (18,5≤BMI<25) 51.0 

(10375) 

37.0 

(11355) 

Pre-obesity (25≤BMI<30) 43.0 

(2033) 

25.0 

(1575) 

Obesity (BMI≥30)
12

 38.7 

(1614) 

25.5 

(1733) 

Health and life style  

Self-assessed health (SAH):   

Good, very good 52.3 

(310) 

36.5 

(480) 

Average, not bad and not good 42.9 

(4660) 

33.7 

(6806) 

Bad and very bad 34.2 

(10236) 

35.0 

(9856) 

Regular meals:   

Yes 57.3 

(3591) 

38.5 

(3925) 

Rather regular 50.5 

(2292) 

40.9 

(2335) 

Rather irregular and irregular 46.9 

(1982) 

41.2 

(2371) 

Smoking:   

Smokes 34.0 

(6469) 

23.0 

(2754) 

Does not smoke 60.0 

(8764) 

37.7 

(14427) 

                                                 
11

 Per cent of men and women dependent on individual/household characteristics assessed as physically active 
12

 BMI classification based on WHO definitions: http://www.who.int/news-room/fact-sheets/detail/obesity-and-

overweight 
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Alcohol:   

Consumes 38.6 

(5492) 

31.4 

(4554) 

Does not consume 50.7 

(5401) 

33.5 

(7409) 

Socioeconomic factors 

Education:   

No secondary education certificate 

56.9 

(6139) 

45.7 

(5355) 

Complete secondary or vocational education  

41.4 

(5402) 

30.6 

(6007) 

Technical/Incomplete higher education 

46.8 

(2816) 

30.4 

(4123) 

Complete higher education (including scientific degree) 

46.8 

(916) 

31.0 

(1712) 

Employment status
13

:   

Secondary school student 71.6 

(3531) 

58.6 

(3421) 

University student 65.9 

(3949) 

50.2 

(4609) 

Employed 30.4 

(5285) 

23.0 

(5029) 

Non-employed 29.4 

(2475) 

14.3 

(4111) 

Household income per capita in 2000 prices (in Roubles):   

Up to R4300 44.0 

(3641) 

28.6 

(4346) 

R4301 – R7700 46.4 

(3583) 

33.0 

(4095) 

R7701 – R12800 49.8 

(3604) 

38.4 

(3945) 

Over 12800  54.0 

(3716) 

40.8 

(3941) 

Household characteristics 

Family status:   

Not married 53.4 

(12539) 

43.2 

(11645) 

Married (registered marriage) 24.0 

(1562) 

16.6 

(3538) 

Civil marriage 35.0 

(1178) 

22.7 

(2012) 

Household size:   

One person 59.6 

(396) 

43.2 

(648) 

Two persons 46.9 

(2265) 

34.9 

(2797) 

Three persons  47.6 

(4307) 

34.0 

(4979) 

Four persons 54.0 

(4399) 

38.9 

(4389) 

Five and more persons 44.7 

(3924) 

32.3 

(4395) 

 

                                                 
13

 Employment status is the main occupation according to individual’s own answer. The four groups are mutually 

exclusive: non-employed are not students, students are not employed, even if they have part-time jobs, and so on. 
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Environment factors 

Place of residence:   

Capitals (Moscow and St.-Petersburg) 
56.7 

(1767) 

47.8 

(1892) 

Regional centers (apart from Moscow and St.-Petersburg) 
52.9 

(4650) 

39.2 

(5567) 

Cities, towns (apart from regional centers) 

49.5 

(3641) 

32.0 

(4361) 

Rural settlements 

42.4 

(5233) 

29.5 

(5388) 

Infrastructure:   

Available sports facilities 50.3 

(13308) 

35.9 

(15135) 

Unavailable sports facilities 39.9 

(1935) 

31.2 

(2010) 

Numbers of observations in parentheses. 

 

Table 2 shows that men are generally more physically active than women. Physical 

activity diminishes with age: young Russians 15–19 allocate more time to different types of 

physical activity than those aged 20–24. This is true for men and women alike – the share of 

physically active young men 15–19 was 64%, or 1.8 times higher than the share for the age 

group 20–24 years (35%). For women the respective shares were 49 and 24%. 

Young respondents with a low BMI (BMI<18.5) recorded maximal physical activity, 

physical activity tends to diminish in both gender groups with higher BMI. 

Physical activity is consistently related to self-assessed health – it increases in the group 

with better health, and this trend is more conspicuous for young men.  

It is possible to assume that respondents doing sport are more prone to a healthy lifestyle. 

In fact, smokers (both men and women) are less physically active than non-smokers. The same is 

true for alcohol consumption – consumers are less physically active. The relation between 

physical activity and nutrition is ambiguous – young men who eat regular meals are more 

physically active, while physical activity of girls is unrelated to the regularity of meals.  

The descriptive statistics do not reveal any relationship between the physical activity of 

respondents and their education level. While both males and females who did not graduate from 

secondary education were more physically active (57% for boys and 46% for girls), in other 

educational subgroups the share of physically active consisted of 42–47% for males and 30–31% 

for females.  

Employment status is an important correlate of the physical activity of young Russians. 

Young respondents continuing their studies were the most active – for school students the level 

of physical activity was 72% for boys and 59% for girls, probably due to compulsory physical 

training lessons at school. Physically active respondents consisted of more than half of university 

students in the sample. The share of physically active men in the employed and non-employed 
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groups were similar (30%), 23% of employed women were physically active – or 1.6 times more 

than non-employed women (14%).  

The level of physical activity grows with per capita household income. The share of 

physically active males living in wealthier families is 1.2 times higher than of those living in 

poorer households; the multiple was 1.4 for girls. Young respondents living in wealthier families 

presumably use paid sports facilities (with payments made by both themselves and their parents). 

They also have more leisure time.  

The share of physically active young people among those not legally married is more 

than twice that of those officially married. Young men and women living alone have higher 

levels of physical activity than respondents living in larger households.  

The availability of free sports facilities at the place of residence and at the place of work 

and/or studies is an important determinant of physical activity. The share of physically active 

youth with access to sports facilities is higher in comparison to respondents living in areas 

lacking such infrastructure (males are 1.3 times more physically active, and females 1.2 times). 

However, the availability of sports facilities is strongly correlated with the place of residence – 

in large cities it is higher than in small settlements. Thus, we cannot use both variables in the 

regression model simultaneously. 

Finally, the descriptive analysis shows that the share of physically active males and 

females was higher in Moscow (including New Moscow) and St. Petersburg in comparison to 

those living outside these cities. The smaller the place of residence, the less the physical activity 

of its young inhabitants. 

Regression Analysis and Results 

To estimate the main factors influencing physical activity, we chose the Heckman model. 

We observe two different groups: those who are physically active and those who are not. 

Therefore, we face a self-selection process. To correct for possible selection bias, we use the 

two-stage method suggested by Heckman (1979). At the first step, we estimate a model of 

probability for being physically active, with the binary dependent variable (1 active, 0 inactive): 

the “participation equation”. The marginal effects estimated for this model reveal the directions 

and magnitudes of correlations between dependent and independent variables. At the second 

step, we estimate an OLS model for the degree of physical activity measured in hours: the 

“intensity equation”. This reveals connections between the continuous variable of physical 

activity and various factors described above. According to Heckman, the number of independent 

variables in the second (intensity) equation should be one less than in the participation equation. 

The Heckman model controls for the interrelation of two processes: an individual chooses 
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whether to exercise or not, and how many hours to spend on physical activities. The proposed 

methodology is applied to pooled panel data, which enables us to account for unobserved 

individual-related effects, since these effects could influence the decisions on the participation in 

and intensity of physical activity. A dummy for years of observation has been included in the 

model to take into account unobserved time-related effects.  

We estimated the models for young men and women separately. The Chow test 

confirmed the appropriateness of separate estimations for gender groups (LR chi
2
 = 249, Prob > 

chi
2
 = 0,000). The regressions estimates for young men and women gave similar results. 

However, a number of coefficients were statistically different (see Appendix E). The correlation 

matrices of the variables chosen did not show multicollinearity (Appendices F and G). Table 3 

presents the results of the Heckman model estimates
14

. The values of Wald chi
2
 and rho confirm 

the significance of the estimated models. The values of λ are -0.772 for males and -0.603 for 

females, and are also significant, which means that the participation and intensity equations are 

interrelated. Hence, the Heckman model is an adequate instrument for our analysis.  

Table 3. Regression analysis results: Heckman model 

 
Men Women 

Variable 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Age 
-0.036*** -0.014 -0.020*** 0.006 

(0.003) (0.011) (0.003) (0.011) 

Body mass index:  

    
Underweight (BMI<18,5) 

reference group reference group reference group reference group 

Normal weight (18,5≤BMI<25) 

0.086*** -0.175*** 0.014 -0.035 

(0.02) (0.058) (0.013) (0.043) 

Pre-obesity (25≤BMI<30) 

0.090*** -0.121* -0.010 0.066 

(0.024) (0.071) (0.019) (0.069) 

Obesity (BMI≥30) 

0.010 -0.048 -0.032* 0.009 

(0.024) (0.072) (0.018) (0.064) 

 

Self-assessed health:  

    
Bad, very bad 

reference group reference group reference group reference group 

Average, not bad and not good 
0.019 -0.146 0.002 -0.001 

(0.038) (0.120) (0.025) (0.087) 

Good, very good 
0.096*** -0.188 -0.014 -0.003 

(0.037) (0.119) (0.026) (0.087) 

                                                 
14

 The variable of household size was not included in the models as it proved to be strongly correlated with the 

variable of household’s income per capita. Thus, to avoid multicollinearity, we included in final specification only 

average income variable.  
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 Men Women 

Variable 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Smoking: 

    
Smokes 

-0.111*** 0.093*** -0.071*** 0.198*** 

(0.011) (0.035) (0.013) (0.046) 

Alcohol:     

Consumes 
0.001 0.074** 0.043*** 0.035 

(0.011) (0.034) (0.009) (0.034) 

Education:     

No secondary education 

certificate 

reference group reference group reference group reference group 

Complete secondary or vocational 

education 

0.048*** 0.073 0.033** 0.009 

(0.011) (0.044) (0.014) (0.053) 

Technical/Incomplete higher 

education 

0.119*** -0.030 0.075*** 0.030 

(0.017) (0.055) (0.016) (0.063) 

Complete higher education 

(including scientific degree) 

0.227*** -0.036 0.194*** -0.128 

(0.024) (0.081) (0.022) (0.085) 

Income (household income per 

capita in 2000 prices in Roubles, 

ln) 

0.041*** 0.152 0.031*** 0.038 

(0.006) (0.159) (0.005) (0.164) 

Income square (household 

income per capita in 2000 prices 

in Roubles, ln) 

 -0.012  -0,004 

 (0.009)  (0.010) 

Employment status:     

Secondary school student 
reference group reference group reference group reference group 

University student 
-0.044** 0.093* -0.074*** -0.004 

(0.019) (0.051) (0.020) (0.058) 

Employed 
-0.278*** 0.313*** -0.296*** 0.102 

(0.022) (0.072) (0.023) (0.084) 

Non-employed 
-0.267*** 0.466*** -0.33*** 0.318*** 

(0.022) (0.074) (0.022) (0.093) 

Family status:     

Not married 
reference group reference group reference group reference group 

Married (registered marriage) 
-0.048*** -0.002 -0.074*** 0.045 

(0.018) (0.062) (0.020) (0.056) 

Civil marriage 
0.022 0.013 -0.04*** -0.067 

(0.019) (0.059) (0.022) (0.054) 

Place of residence:     

Capitals (Moscow and St.-

Petersburg) 

reference group  reference group  

Regional center (apart from 

Moscow and St.-Petersburg) 

 

 

-0.015  -0.084***  

(0.018)  (0.016)  
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 Men Women 

Variable 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Physical 

activity 

probability 

(marginal 

effects)  

Physical 

activity 

intensity (ln) 

Cities, towns (apart from regional 

centers) 

-0.061***  -0.179***  

(0.017)  (0.017)  

Rural settlements 

-0.116***  -0.178***  

(0.017)  (0.017)  

Wald chi 2 146.83*** 258.29*** 

rho 45.71*** 36.66*** 

Number of observations 10317 10317 11386 11386 

*** p<0.01, ** p<0.05, * p<0.1 

Standard errors in parentheses. 

The models estimates let us draw the following conclusions: 

1. The probability of physical activity decreases with age for both males and females; for males 

the decrease is more conspicuous. However, respondent age does not relate to the intensity of 

physical activity.  

2. The correlation of BMI and physical activity probability depends upon gender. While an 

increase of BMI from 18.5 to 30 increases the probability of physical activity for males, it 

does not increase the probability for females. However, an increase of BMI for males is 

linked with a reduction of the intensity of physical activity: in the normal weight group the 

intensity decreases by 17% on average, relative to the underweight group; in the pre-obesity 

group the reduction is 11.4%. However, for females with BMI over 30, physical activity 

probability decreases by 3% relative to those underweight. For females, BMI is not 

consistently related to the intensity of physical activity. 

3. For males who self-assessed their health as “good” or “very good” the probability of physical 

activity is 10% higher than for those who assess their health as “bad” or “very bad”. For 

females, no consistent relationship was established between health self-assessment and 

physical activity. The self-assessment of health does not influence the intensity of physical 

activity for males or females. 

4. Smoking reduces the probability of physical activity for both males and females (by 11% for 

males and 7% for females). However, the intensity of physical activity is higher for both 

smoking males and females (on average 9.8% higher for males and 21.9% higher for 

females).  

5. Alcohol consumption for females increases the probability or physical activity by 4.3%; 

however, this factor does not influence the intensity of physical activity. For males alcohol 
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consumption is correlated with the intensity of physical activity (an increase of 7.6%), while 

it does not influence the probability of physical activity.  

6. Education is a factor positively correlated with the probability of physical activity for both 

genders. For university graduates the probability of physical activity is 20% higher compared 

to those who did not finish secondary school. The intensity of physical activity is unrelated to 

education level. 

7. Growing per capita family income is positively correlated with the probability of physical 

activity for both genders. 

8. Employment status consistently relates to the probability of physical activity for young 

respondents, both men and women: for university students, it is lower than for school 

students. For fully employed young respondents the probability of physical activity 

decreases even further, as well as for non-employed. The intensity of physical activity of 

young men not studying in secondary school is higher than for school students (the intensity 

for university students is 9.7% higher, for employed 36.7% higher, for non-employed 59.3% 

higher). The intensity of physical activity of non-employed females is 37.4% higher than for 

schoolgirls.  

9. The probability of physical activity of officially married young respondents, both men and 

women, is lower in comparison with those who are not married. This is also true for females 

in civil marriages, while for young men civil marriage is not a significant factor for a 

reduction in physical activity.  

10. Residence outside of Moscow and St. Petersburg reduces the probability of physical activity 

for both males and females – the smaller the settlement, the lower the probability of physical 

activity (apart from young men residing in regional centres – the differences with men 

residing in capitals was insignificant). A decrease in physical activity is more pronounced 

among rural dwellers compared to residents of capitals (the difference in physical activity 

probability is 17.8% for females and 11.6% for males).  

Discussion and Conclusions 

Based on the results of the empirical analysis, all groups of factors (hypotheses H1–H4) 

are in some way related with the physical activity of young Russians in the 15–24 age range. 

Education level, per capita family income and non-smoking status are among the factors 

positively related with the probability of physical activity. The correlation of the probability of 

physical activity was negative for such factors as age, status of employed or non-employed (vs. 

school students), registered marriage and residence in small towns or rural settlements.  
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Some factors associated with physical activity are subject to gender differences. For 

females alcohol consumption is positively related with the probability of physical activity, while 

for males it correlates with the intensity of physical activity. Civil marriage does not influence 

the physical activity of young men; while for young women both civil and registered marriage 

decreases the probability of physical activity. Age was a stronger influencer of the probability of 

physical activity for males than for females. Conversely, for females, a reduction in the 

probability of physical activity is more conspicuous in the transition from school to university, 

employed or non-employed compared with that for males. The level of higher education is 

strongly correlated with physical activity for males than for females.  

These results are in general agreement with the conclusions of earlier studies, based on 

both international (Ferreira et al., 2007; Gordon-Larsen et al., 2000; Lowry et al., 1996; 

Micklesfield et al., 2017; Sagatun et al., 2008; Sallis et al., 2000; Trost et al., 2002; Woodfield et 

al., 2002) and Russian data (Zasimova, Kolosnitsyna, 2011; 2012; Zasimova et al., 2017; 

Kozyreva et al., 2016; Khorkina et al., 2018). However, we identified certain discrepancies in the 

degree of influence of some factors on the physical activity of Russian youth and young 

inhabitants of other countries. In the first instance, it applies to the higher physical activity of 

youth living in capital cities (Moscow and St. Petersburg) in comparison with residents of other 

areas. This result might be attributed to the better availability of physical activity facilities for 

young men living in capitals.  

We also note the positive correlation between alcohol consumption and the probability of 

physical activity for females (and the intensity of physical activity for males). Similarly, being a 

smoker, while associated with a reduction in the probability of physical activity, is positively 

associated with the intensity of physical activity. Most international studies had either no 

established consistent relationship between these factors (Sallis et al., 2000), or had found a 

reverse relationship (Biddle et al., 2005; Higgins et. al., 2014). They explain the higher levels of 

physical activities among young individuals without bad habits by their overall propensity for a 

healthy lifestyle. Some research papers reveal a contradictory positive correlation at first glance 

between drinking alcohol and the physical activities of adult males and females (French et al., 

2009). The authors explain such a connection in different ways: 1) risk loving which leads to a 

sensation-seeking lifestyle, including heavy drinking and extreme sports; 2) socializing and 

drinking at parties after group sports activities; 3) intentional compensation of the high calorie 

intake from alcohol by increased physical activity (French et al., 2009). 

Several research papers indicate a positive relation between physical activity and 

unhealthy habits among youth in different countries. In particular, such relations were found for 

drinking alcohol (Buscemi et. al., 2011; Dunn, Wang, 2003; Pate et al., 1996) and for smoking 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferreira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17300279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon-Larsen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10835096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lowry%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8769588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Micklesfield%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=29065528
https://www.ncbi.nlm.nih.gov/pubmed/?term=French%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=19750956
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(Verkooijen et. al., 2008). Aside from the reasons mentioned above, the correlation of bad habits 

and physical activity could be explained by the specificity of age category of respondents – 

young people are multitasking, combining at their leisure training sessions, bars and night clubs, 

sports events and dancing. Verkooijen et. al. (2008) also mention motivational considerations: 

for young males sports activities and smoking are connected with a feeling of friendship; for 

young females smoking is associated with losing weight. Our study also shows that, while the 

health self-assessment of youth remains high, “bad” habits do not come into conflict with “good” 

ones.  

As mentioned, international studies normally do not consider the influence of education 

level and employment status of young men and women on physical activity. They deal with 

homogenous age groups (school students or university students), and assume that the vast 

majority of respondents do not work. In our sample, apart from school students and university 

students, we encounter a significant share of respondents employed and non-employed but not 

studying – 35% of respondents in the age range of 15 to 24 reported that they were employed. 

Once an indicator for employment status was introduced into the analysis, we noticed that 

physical activity tended to decrease for all groups (university student, employed, non-employed) 

compared with school students. That result can be explained by both the compulsory physical 

training lessons in Russian schools and the better availability of leisure time for physical culture 

and sports for school students. Respondents were more physically active, the higher her/his 

education level. This might be attributed to a better health awareness of respondents with higher 

education, as well as aspirations to a healthy lifestyle.  

As highlighted in the literature review, authors normally do not establish a correlation 

between the family status of respondents and their physical activity (Bauman et al., 2012). 

However, we arrived at different results – officially married young Russians of both genders are 

less physically active than those not married, the difference in physical activity can be attributed 

to better availability of leisure time in case of unmarried respondents. 

Our study has a number of constraints. Research into the determinants of the physical 

activity of youth (Sallis et al., 2000) stress that nutrition is essential in the analysis. However, the 

questions on respondent’s nutrition were included in the RLMS HSE questionnaire only in 2010. 

Therefore, attempts to include nutrition into an econometric model would cut the surveyed 

period and research timeframe. Some authors stress that another important factor is household 

size (Ferreira et al., 2007; Khorkina et al., 2018), assuming that the immediate family might 

strongly influence respondent’s predisposition for physical activity. However, once the factor of 

per capita household income (calculated as total household income divided by the number of 

persons living in a household) and the variable of household size were simultaneously introduced 
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into the model, we predictably recorded the multicollinearity of these indicators. Therefore, in 

the final version of the model, we kept only the per capita income variable. Some authors also 

take into account environmental factors (infrastructure, availability of sports facilities, etc.) 

rightly assuming their possible influence upon youth’s proclivity for physical activity (Sallis et 

al., 1992; Spence, Lee, 2006; Welk, 1999). Our research indicates that the vast majority of 

respondents in the sample (around 90%) live in the areas with good sports infrastructure. That 

was the reason not to include the variable (“availability of infrastructure”) into the regression 

analysis, since it does not demonstrate sufficient variation and closely correlates with the type of 

settlement.  

Public policy 

Enhancing the physical activity of the population is one of the strategic goals of the 

Russian government within the framework of the National project “Demography”. A number of 

special measures have already been introduced; however, this research shows that 50% of young 

men and 65% of young women do not exercise on a regular basis. Compared to statistical data 

from developed countries, these results place Russia among the countries with a low level of 

physical activities in youth (Active Lives Survey 2015–16, 2016; Eurobarometer, 2014).  

All the programmes of active lifestyle normally include the development of sports 

infrastructure and the urban environment (Bull et al., 2014 Kelly et al., 2009; WHO, 2012; 

WHO, 2017). The majority of young Russians aged 15–24 (about 90%) live in settlements with 

well developed sports facilities. Only half of young men and about 30% of young women among 

those who have access to sports facilities are physically active. Hence, additional measures are 

necessary to motivate young people to exercise. In particular, the experience of the youth 

movement WorkOut
15

 should be disseminated throughout the country. This project includes the 

outside exercise in the company of peers, with the aid of a professional instructor. Today among 

the leaders in this movement are Moscow and St. Petersburg (with 1400 and 300 playing fields, 

respectively). However, in other regions the movement is not that popular with smaller numbers 

of places for training and a lack of professional support
16

. According to our results, the most 

urgent necessity is improving sports infrastructure and special programmes in rural settlements 

and small towns. 

Our results show also that the physical activity of young people halves when they move 

from school/university to employment. Sedentary work, especially common to large cities, and a 

lack of leisure time explain the reduction in physical activity. To enhance the physical activity of 

                                                 
15

 https://workout.su/info 
16

 https://workout.su/areas 

https://www.multitran.ru/c/m.exe?t=81936_1_2&s1=%F1%EE%EE%F2%E2%E5%F2%F1%F2%E2%E5%ED%ED%EE
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the young working population, the government could apply special instruments motivating 

employers. Companies providing sports facilities/training at the working place, or subsidizing 

employee fitness centre memberships should get governmental grants on a tender basis, or social 

tax advantages (Zasimova et al., 2014).  

Marital status is a factor in low levels of physical activity for both spouses. In light of 

this, physical activity programmes should be developed to let young men and women exercise 

together in the same type of activities, or in different activities, but at the same time. Those 

fitness centres and other sports facilities providing discounts for couples and families with 

children should get support in a form of reduced taxes or subsidies. 

The study revealed important results – the positive relationship between household 

income and the probability of physical activity. Even in the presence of free outdoors facilities, 

young people with low incomes exercise less. To motivate members of low- and moderate-

income households to do regular physical activity, a mechanism of tax deductions could be 

introduced, by analogy with healthcare and educational spending. 

Our results do not suggest a one-to-one dependence between physical activities and 

unhealthy habits, such as alcohol drinking and smoking. Those findings give reasons for separate 

public policies addressing different types of youth behaviours. Overall, better-targeted policy 

measures motivating young people to be physically active will have a long-term effect. The 

habits developed in youth often persist into adulthood. The result will be a gain in health and 

longevity of Russian population.  
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Appendix A 

Number of observations in RLMS-HSE representative sample by years and 

genders, 2000-2016 

Year 

Number of 

observations 

(total sample) 

Share of total 

sample (%) 

Number of 

observations, 

men 

Share of total 

men’s sample 

(%) 

Number of 

observations, 

women 

Share of total 

women’s 

sample (%) 

2000 1700 4,57 771 4,41 929 4,72 

2001 1897 5,10 854 4,89 1043 5,29 

2002 2005 5,39 917 5,25 1088 5,52 

2003 2023 5,44 932 5,34 1091 5,54 

2004 2015 5,42 951 5,45 1064 5,40 

2005 1950 5,2 945 5,41 1005 5,10 

2006 2333 6,28 1094 6,26 1239 6,29 

2007 2257 6,07 1066 6,10 1191 6,05 

2008 2079 5,59 966 5,53 1113 5,65 

2009 1985 5,34 913 5,23 1072 5,44 

2010 2937 7,90 1373 7,86 1564 7,94 

2011 2877 7,74 1368 7,83 1509 7,66 

2012 2768 7,45 1285 7,36 1483 7,53 

2013 2458 6,61 1172 6,71 1286 6,53 

2014 2047 5,51 998 5,71 1049 5,32 

2015 1954 5,26 952 5,45 1002 5,09 

2016 1882 5,06 908 5,20 974 4,94 

Total 37167 100 17465 100 19702 100 

 

Appendix B  

Descriptive statistics of the continuous variables in regression models 

Variable 

Men Women 

Number of 

observations 

Mean value Number of 

observations 

Mean value 

Age (years) 10317 20.1 11386 20.2 

Average household income 

per capita in 2000 prices 

(Rub.) 10317 6343,88 11386 5981,27 

Intensity of physical 

activity (hours per month) 
10317 3.59 11386 2.35 
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Appendix C 

Descriptive statistics of the categorical variables included in regression models 

Variable 

Men Women 

Number of 

observations 

Share of 

total (%) 

Number of 

observations 

Share of 

total (%) 

Total 10317 100 11386 100% 

Body mass index (BMI):     

underweight (BMI <18,5) 742 7 1521 13 

normal weight (18,5≤MBI<25) 6877 67 7388 65 

pre-obesity (25≤BMI<30) 1465 14 1103 10 

overweight (BMI≥30) 1233 12 1374 12 

Self-assessed health (SAH):     

bad or very bad 
196 2 357 3 

average, not good and not bad 3416 33 5039 44 

good or very good 
6705 65 5990 53 

Smoking:     

smoker 
5559 54 2371 21 

nonsmoker 
4758 46 9015 79 

Alcohol: 
    

consumes alcohol 
5252 51 4359 38 

does not consume alcohol     

Education:     

no secondary education certificate 3426 33 2707 24 

complete secondary or vocational education  3978 39 4172 37 

technical/incomplete higher education 2227 22 3221 28 

complete higher education (including 

scientific degree) 686 7 1286 11 

Employment status:     

secondary school student 1775 17 1638 14 

higher education student 2415 23 2908 26 

employed 4437 43 4074 36 

non-employed 1690 16 2766 24 

Family status:     

not married 7901 77 7111 62 

married (registered marriage) 1388 13 2687 24 

civil marriage 1028 10 1588 14 

Place of residence:     

capitals (Moscow and St.-Petersburg) 1233 12 1279 11 

regional centers (apart from Moscow and 

St.-Petersburg) 3388 33 4014 35 

cities, towns (apart from regional centers) 2430 24 3006 26 

rural settlements 3266 32 3087 27 

Physical activity:     

yes 4568 44 3692 32 

no 5749 56 7694 68 
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Appendix D 

RLMS-HSE questions used to estimate physical activity and other variables 

 

Types of physical activity and physical activity degree 

Will you please tell me in which of them you engaged in the last 12 months at least 12 times? 

For each activity you engaged in, during how many months, how many times per month, and 

how many minutes per time did the activity last? 

Jogging, ice skating, skiing 

Using exercise equipment 

Pleasure walking 

Heel-and-toe walk 

Bicycling 

Swimming 

Dancing, aerobics 

Basketball, volleyball, soccer, hockey 

Badminton, tennis (including table tennis) 

Fighting, boxing, karate 

 

Height 

What is your height in centimeters? 

 

Weight 

How many kilograms do you weigh? 

 

Self-rated health 

How would you evaluate your health? It is: 

Very good 

Good 

Average--not good, but not bad 

Bad 

Very bad 

 

Alcohol 

In the last 30 days have you consumed alcoholic beverages?  

Yes/No 
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Smoking 

Do you now smoke? 

Yes/No 

 

Nutrition 

Whether it is possible for you to eat always regularly but no rarely than 3 times a day? 

Yes 

Yes more than no 

No more than yes 

Never manage 

 

Educational level  

General or incomplete secondary school 

Complete secondary school  

Professional courses of driving, tractor driving, accounting, typing etc. 

Vocational training school without secondary education 

Vocational training school with secondary education, technical trade school 

Technical community college, medical, music, pedagogical, art training school 

Institute, university, academy including specialist diploma 

Institute, university, academy including bachelor’s degree 

Institute, university, academy including master’s degree 

Post-graduate course, residency 

PhD degree 

Doctoral degree 

 

Employment status 

A high school or vocational school student 

A university or technical school student 

Unable to work for health reasons, disabled 

Retired and not working 

On maternity leave 

On official leave for looking after a child under 3 years old, not interrupting employment 

A housewife, caring for other family members, raising children 

Temporarily not employed other reasons and looking for a job 
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Temporarily not employed other reasons and not looking for a job 

A farmer 

An entrepreneur 

Working at an enterprise, organization, collective farm, state farm, or cooperative 

Working at other than an enterprise, organization, collective farm, state farm, or cooperative 

 

Income 

What was the monetary income of your entire family in the last 30 days? Include here all the 

money received by all members of the family: wages, pensions, stipends, and any other money 

received, including hard currency converted into rubles 

 

Marital status 

What is your marital status? 

Never married 

First marriage 

Second marriage 

Divorced 

Widower/widow 

Married, but don’t live together 

 

Infrastructure 

In this population center, are there any parks or sports complexes where residents can engage in 

sports: play soccer or hockey, ice skate, ski, swim, etc.? 

Yes/No 
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Appendix E 

Heckman model: statistical difference between coefficients in models for 

males and females  

Variable 

Physical activity 

probability (marginal 

effects) 

Physical activity intensity 

(ln) 

Age +*** − 

Body mass index (BMI): 

  underweight (BMI <18,5) reference group reference group 

normal weight (18,5≤MBI<25) +*** +* 

pre-obesity (25≤BMI<30) +*** +* 

overweight (BMI≥30) − − 

Self-assessed health (SAH):  

  good or very good reference group reference group 

average, not good and not bad − − 

bad or very bad +* − 

Smoking: 

  smokes +* +* 

Alcohol:   

consumes +*** − 

Education:   

secondary school student reference group reference group 

higher education student − − 

employed − − 

non-employed − − 

Average household income per capita in 2000 prices 

(Rub.) (ln) 
− − 

Employment status   

secondary school student reference group reference group 

higher education student − − 

employed − +* 

non-employed +*** − 

Family status   

not married reference group reference group 

married (registered marriage) +* − 

civil marriage +*** − 

Place of residence   

capitals (Moscow and St.-Petersburg) reference group  

regional centers (apart from Moscow and St.-

Petersburg) 
+***  

cities, towns (apart from regional centers) +***  

rural settlements +***  

+ difference is statistically significant; 

− difference is statistically insignificant 

*** p<0.01, ** p<0.05, * p<0.1 
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Appendix F  

Correlation matrix, males  
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IPA (ln) 1.000                       

Physical 

activity 

probabil

ity 

0.913* 1.000 

                    

Age -0.316* -0.326* 1.000                   

BMI -0.088* -0.089* 0.185* 1.000                 

SAH 0.102* 0.095* -0.043* -0.024* 1.000               

Smoking -0.251* -0.255* 0.313* 0.097* -0.076* 1.000             

Alcohol -0.103* -0.122* 0.303* 0.051* -0.049* 0.294* 1.000           

Educatio

n 
-0.105* -0.101* 0.584* 0.079* -0.005 0.062* 0.155* 1.000     

    

Income 

(ln) 
0.094* 0.078* 0.095* -0.004 0.049* -0.071* 0.123* 0.104* 1.000   

    

Employ

ment 
-0.342* -0.361* 0.686* 0.160* -0.049* 0.338* 0.241* 0.408* 0.007 1.000 

    

Family 

status 
-0.179* -0.183* 0.452* 0.125* -0.018* 0.237* 0.176* 0.179* 0.007 0.285* 1.000 

  

Place of 

residenc

e 

-0.114* -0.103* -0.059* 0.035* 0.039* -0.006 -0.096* -0.156* -0.232* 0.064* -0.036* 1.000 

* p<0.05 

 

Appendix G 

Correlation matrix, females 
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IPA (ln) 1.000                       

Physical 

activity 

probabilit

y 

0.959* 1.000 

                    

Age -0.278* -0.291* 1.000                   

BMI -0.104* -0.099* 0.133* 1.000                 

SAH 0.037* 0.028* -0.031* -0.021* 1.000               

Smoking -0.104* -0.113* 0.170* 0.058* -0.098* 1.000             

Alcohol -0.005 -0.021* 0.192* -0.007 -0.054* 0.256* 1.000           

Education -0.121* -0.122* 0.631* 0.027* -0.006 -0.012 0.132* 1.000         

Income 

(ln) 
0.130* 0.103* 0.060* -0.072* 0.082* -0.011 0.104* 0.087* 1.000   

    

Employm

ent 
-0.353* -0.364* 0.690* 0.160* -0.031* 0.206* 0.131* 0.447* -0.025* 1.000 

    

Family 

status 
-0.223* -0.228* 0.473* 0.110* -0.052* 0.185* 0.095* 0.234* 0.026* 0.479* 1.000 

  

Place of 

residence 
-0.140* -0.119* -0.058* 0.088* 0.063* -0.107* -0.124* -0.151* -0.231* 0.038* -0.009 1.000 

* p<0.05 
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