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ABSTRACT 
 
The goal of the research is to identify and assess parameters of physical 
development, actual nutrition, energy expenditure and energy require-
ment of the young adult males. The research was conducted in 2008–
2010 and students (n=84) of biology, physical education and psychology 
specialties at Vilnius Pedagogical University participated in it. Height 
and weight measurements were taken by electronic medical scales with 
the height measuring equipment. We analysed an average energy value 
of a daily food ration; the intake of carbohydrates, protein, and fat; 
physical activity and energy requirement by using 7-day nutrition and 
physical activity diaries filled out by the students participating in the 
research (20.35±0.99 years old). The body weight of the majority of the 
young adult males was normal (69.05 per cent), 26.19 per cent of them 
had the body weight above the normal range, and the body weight of 
4.76 per cent of the students was insufficient. Physical activity ratio of 
the future teachers is 1.79±0.382. An average energy value of nutrition 
ration corresponds to energy expenditure (p=0.684) but is lower than 
energy requirement (p<0.001). The ratio of the main nutrients (protein, 
fat, and carbohydrates) in the nutrition of the young adult males is 
unbalanced; 27.38 per cent of them consume too much protein, and 1.19 
per cent exceeds the recommended daily intake of protein more than 
twice. According to our data, only 7.14 per cent of the students get 
enough fat, 36.91 per cent of them consume too much fat, and 55.95 per 
cent of the respondents get too little fat although close to the norm. Our 
research demonstrated that there is a deficiency of carbohydrate in a 
daily ration food of 95.24 per cent of the young adult males, and the 
carbohydrate content in the nutrition of 34.52 per cent of the young men 
is more than twice lower than the norm. In comparison with the 
individual norms of these nutrients (considering the respondent’s body 
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weight, age, and physical activity), protein intake of the young adult 
males is too high (p<0.001), the received fat content corresponds to the 
recommended intake (p=0.663), and there is carbohydrate deficiency in 
a daily food ration (p<0.001). 
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INTRODUCTION 

There are certain peculiarities of physical condition and the related 
lifestyle at every stage of human life. Both in Lithuania and in other 
countries of the world, the conducted thorough and comprehensive 
researches of physical condition in children and teenagers are especially 
important for the further human development. However, after the 
teenage stage a person enters the stage of youth, and that is like a 
transition to the mature stage of human life. The lifestyle for most young 
adults changes: they become more self-dependent, have to change the 
rhythm of daily activities and their physical activity. At this period of 
life it is especially important to maintain and improve their physical 
condition, the habits of rational nutrition, as well as work and leisure 
regime, because all that makes an essential base for good health, 
physical and mental efficiency, spiritual comfort and self-confidence. A 
period of university studies is one of the most important personality 
development stages related to learning when a person is under constant 
stress, and that requires great willpower and emotional efforts. Un-
fortunately, students lack time for eating; therefore, their nutrition 
regime and health get worse. This is proved by a number of researches 
carried out at higher education institutions both in Lithuania and in other 
European countries [3, 6, 8, 15, 18]. There are numerous scientific 
studies in social and biomedical areas aimed at the assessment of social 
development, professional readiness, health, physical development data 
of different groups of young adults [1, 2, 7, 11, 13, 15, 17]. Despite the 
fact that the published data quite thoroughly analyse the situation of 
young adults, each conducted research, however, provides additional 
information and reflects the specificity of a certain region, some social 
group or a stage of life which blend into a general context of researches 
and are important for the development of the society and for the future.  
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According to the data of the World Health Organization (WHO), 40–

60 per cent of the human health depends on the lifestyle, 30–40 per cent 
is impacted by the environment, 10–15 per cent is inherited, and only 8–
10 per cent of health depends on health care [19]. At birth, every person 
acquires a certain health potential which he strengthens throughout his 
entire life or may also weaken it. A person himself is responsible for his 
own health and has to take care of it, to strengthen and cherish it. In 
order to maintain good health and not to deteriorate the quality of life, it 
is necessary to follow certain principles of holistic lifestyle: rational 
nutrition, the enhancement of physical and mental powers, physical 
activity, and the refusal of harmful habits. It is also necessary to select 
food individually, to use more functional foods. Optimum movement is 
a precondition to live a full-fledged life at all stages of human life. 
According to the WHO data, already on the second day after the decrease 
in physical activity, mental activity reduces up to 50 per cent, the 
concentration of attention declines, nervous tension increases, etc. [19].  
 

MATERIAL AND METHODS 

The students (n=84) of biology, physical education and psychology took 
part in the research. Their average age was 20.35±0.99 years old. The 
total sample of the research was divided into two groups: the students 
whose physical activity ratio was from 1.2 to 1.5 (low and moderate 
physical activity) belonged to the first group, and the second group 
consisted of the students whose physical activity ratio was from 2 to 2.7 
(high and very high physical activity). Electronic medical scales SECA 
704 with the height measuring equipment SECA 220 were used to 
measure the physical development parameters. To study actual nutrition 
and physical activity, we used 7-day nutrition and physical activity 
diaries filled out by each student participating in the research in 
accordance with the consumed quantity of food and the size of portions 
as well as the energy expenditure for daily activities. To determine food 
portions, we used A Photographic Atlas of Food Products and Food 
Portion Sizes (2007). The quantities of protein, fat, and carbohydrates, 
as well as the food energy value, were determined referring to food 
composition tables [5]. Energy expenditure was assessed according to 
the tables of energy expenditure in different types of activities of The 
Basics of Sports Medicine. Having analysed a 7-day nutrition ration (the 
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composition of food and meals, the nutritional and energy value) and 
physical activity, an average daily energy value of a nutrition ration 
(kcal), energy expenditure (kcal), a physical activity ratio, and an 
individual energy requirement were calculated. A physical activity ratio 
was determined by the recommendations of the World Health Organi-
zation: 1.2 means very low physical activity; 1.3 – low physical activity; 
1.5 – moderate physical activity; 2.0 – high physical activity; 2.7 – very 
high physical activity. The daily energy requirement (DER) was 
calculated according to the formulae: DERBMRPAR (BMR – basal 
metabolic rate; PAR – physical activity ratio), BMR65.4(13.7W) 
(5.0H)–(6.8A) (W – body weight, kg; H – height, cm; A – age in 
years). The statistical analysis was performed using the STATISTICA 
6.0 software package. Statistical significance was determined by 
applying the Student’s t-test and the Kruskal-Wallis test criteria of 
independent samples. 
 

RESULTS 

According to the data of the specialists consistently researching actual 
nutrition and the lifestyle of the Lithuanian population, the recent 
changes in the body weight of the Lithuanian population are adverse to 
their health: the number of people, having insufficient or excess body 
weight, has been increasing [4, 9]. It is known that physiological 
functions of the people having insufficient body weight may be 
impaired, and obese people are at risk to get non-infectious diseases 
(WHO). The average values of physical development of the students 
involved in our research: height – 183.26 ± 7.378 cm, body weight – 
79.19 ± 11.402 kg, BMI – 23.53 ± 2.664 kg/m2 (Table 1). The body 
mass index (BMI) of a majority (69.05 per cent) of future teachers is 
within the normal range, while BMI of 26.19 per cent of the students is 
above the normal range (Figure 1). This is an on-going research [10, 12] 
supplemented with an additional number of respondents, new methodo-
logies, and data interpretations. 
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Figure1. Physical development data of the young adult males. 
 
An average energy value of food is 2466.95 ± 812.753 kcal: fat – 912.72 
kcal (103.51 g), carbohydrates – 1142.54 kcal (287.93 g), and protein – 
411.69 kcal (101.22 g). The daily average energy expenditure – 2591.69 
± 671.561, the average of physical activity ratio – 1.79 ± 0.382, 
according to which the daily energy requirement is 3457.13 ± 834.319 
kcal (Table 1, Table 2). 
 
Table 1. Physical development, the energy value of the food ration, energy 
expenditure and energy requirement of the young adult males 

Young adult 
males, n=84 

Height, 
cm 

Weight, 
kg 

BMI, 
kg/m2

Food 
energy 
value, 
kcal 

Physical activity Daily 
energy 

requirem
ent, 

kcal 

Daily energy 
expenditure, 

kcal 
Ratio

Average 183.26 79.19 23.53 2 466.95 2 591.69 1.79 3 457.13 
Standard 
deviation 

7.38 11.40 2.66 812.75 671.56 0,38 834.32 

Maximum 
value 

199.00 123.00 32.35 5 359.20 4 366.00 2.70 6 046.38 

Minimum 
value 

167.00 56.00 18.21 673.70 1 222.14 1.20 1 867.92 

Median 182.00 78.50 23.13 2 360.48 2 606.00 2.00 3 499.23 
 
One of the principles of healthy lifestyle is rational nutrition and 
consistent maintenance of the proportion of the nutrients having energy 
value. According to physiological nutrient and energy norms that ensure 
physiological needs of the individual, protein must make up 10–15 per 
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cent, fat – 28–30 per cent, and carbohydrates – 55–62 per cent of the 
energy value of the daily food ration (Order No. 510 of the Minister of 
Health of the Republic of Lithuania of 25 November 1999). Referring to 
the data obtained during our research, the ratio of energetic nutrients in 
the diet of the students is very diverse (Table 2; Figure 2, 3 and 4). In 
the daily nutrition of all (100 per cent) the researched young adult males 
the ratio of the main nutrients (protein, fat, and carbohydrates) is 
unbalanced. 
 
Table 2. The energy value of the main nutrients in the daily food ration of 
the young adult males 

Main nutrients 
Quantity (g) 

M±SD 
Energy value (kcal) 

M±SD 
Energy value 
(proc.) M±SD 

Fat 103.51±46.880 912.72±392.435 36.62±9.994 
Carbohydrates 287.93±113.343 1 142.54±450.465 46.20±9.469 
Protein 101.22±37.849 411.69±157.487 17.18±6.259 

 
Protein is important for the different physiological functions of the 
body; however, as a source of energy it makes up the smallest part, and 
the body will use protein energy only in case of the shortage of 
carbohydrates; 27.38 per cent of the young adult males consume too 
much protein, and 1.19 per cent of them exceed the recommended 
protein intake more than twice because eggs, meat dishes and 
leguminous vegetables constitute a significant part in their daily food 
ration. Fat is the energy substance which is hard to expend; however, fat 
deficiency can slow down its metabolism in the body. Our research 
demonstrates that only 7.14 per cent of the students get the sufficient 
quantity of fat, 36.91 per cent of them consume too much, and 55.95 per 
cent of the respondents receive too little fat although close to the norm 
(Figure 3). Carbohydrates are the main and most easily accessible 
source of energy. Moreover, other components important for physio-
logical processes enter the body together with carbohydrates: minerals, 
vitamins, fibre, and water. Fibre and water give a sense of satiety, but 
their energy value is low. This is particularly important for the 
overweight or obese people. The research showed that 95.24 per cent of 
the students lack carbohydrates in their daily food ration, and the 
quantity of carbohydrates consumed by 34.52 per cent of the young 
adult males is more than twice lower than the norm. Having compared 
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the quantities of the main nutrients in the daily food ration with the 
individual norm of these nutrients (taking into account the respondent’s 
body weight, age and physical activity), we determined that the protein 
intake is too high (p = 0.0003) (Figure 2.), the fat intake meets the 
recommended rate (p = 0.663) (Figure 3), and there is carbohydrate 
deficiency in nutrition (p = 0.000) (Figure 4).  
 

 

Figure 2. The quantity of protein in the daily food intake of the young adult 
males compared with the recommended norm, p<0.005. 
 

 

Figure 3. The quantity of fat in the daily food intake of the young adult 
males compared with the recommended norm, p>0.05. 
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Figure 4. The quantity of carbohydrates in the daily food intake of the 
young adult males compared with the recommended norm, p<0.005. 
 
The assessment of physical activity data demonstrates that a majority of 
future teachers (58.33 per cent) are of high and very high physical 
activity (2–2.7), while 15.48 per cent (1.2 to 1.5) of them are of low and 
very low physical activity (Figure 5). 
 

 

Figure 5. Distribution of the physical activity ratio of the young adult 
males. 
 
In the average daily food ration of both trial groups (according to the 
students’ physical activity), the quantities of protein, fat, and 
carbohydrates (kcal) were similar (p> 0.05). The activities of physically 
active students are basically related to sports, and their nutrition is 
dominated by poultry and fish products, various kinds of porridge, 
chocolate, nuts, raisins. The students whose physical activity is low and 
moderate eat more junk food: pizzas, kebabs, kybyns, chips, 
sandwiches, etc. The sources of fat are basically the same: oil, butter and 
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other food products containing fat: sour cream, mayonnaise, fatty meat; 
however, fat reserves of the young adult men who actively go in for 
sports are supplemented with eggs, milk, and chocolate. In the food 
ration of the students whose physical activity is high and very high the 
quantity of carbohydrates (per cent) is closer to the WHO recommended 
norms; however, there is no essential difference between the two trial 
groups (p> 0.05) (Figure 6). 
 

 

Figure 6. A part of energy value (per cent) in a daily food ration of the 
young adult males of different physical activity and the WHO re-
commended norm. 
 
The data of the research demonstrate that according to the results of 
physical development and physical activity, the quantity of energy in the 
daily food ration of the young adult males is insufficient. The students 
whose physical activity is high and very high receive less energy with 
food than they should get in accordance with their physical activity and 
basal energy metabolism (p = 0.000) (Figure 8). Energy value of the 
food consumed by the students of low and moderate physical activity is 
also lower than the energy requirement (p = 0.000) (Figure 9). The 
energy expenditure compared with the energy requirement is also lower 
in both groups (p <0.001) (Figure 8, 9). 
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Figure 7. The comparison of the energy value of food, energy expenditure 
and energy requirement of the young adult males whose physical activity is 
high and very high (G* – energy value of food (received energy); S* – 
energy expenditure; P* – energy requirement). 
 

 

Figure 8. The comparison of the energy value of food, energy expenditure 
and energy requirement of the young adult males whose physical activity is 
moderate and low (G* – energy value of food (received energy); S* – 
energy expenditure; P* – energy requirement). 
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DISCUSSION 

According to the data obtained in 1952–1962, the average height of the 
male students (21–30 years old) of Kaunas higher schools was 173.82 
cm, and the average body weight was 68. 2 kg [16]. Therefore, after four 
decades young adult males are taller by 9.44 cm and heavier by10.99 kg. 
Compared with the body mass index of the first-year students of the 
Western Region higher schools of the United States of America [17], the 
data of our research demonstrate that 0.76 per cent of the young adult 
males have insufficient body weight, while a number of overweight 
students is bigger by 9.81, and a number of obese young men is smaller 
by 3.62 per cent. The energy value of food ration of the U.S. students, 
whose body mass index is less than 25 [17], was by 192.3 kcal higher 
compared with our respondents; meanwhile, the energy value of the 
food consumed by those, whose BMI is above the normal range (≥ 25), 
was less by 23.84 kcal. The daily energy value of the food ration of the 
students participating in the research is lower by 139.05 kcal in 
comparison with the value of the food ration of the Lithuanian men but 
by 188.59 kcal higher compared with the Estonian men and lower by 
116.05 kcal compared with the Latvian men [1]. However, compared 
with the data of high-performance sportsmen [13], our researched 
students get even 2 019.05 kcal less energy with food. 

In the average daily food ration of future teachers fat made up 36.6 ± 
10 per cent (Table 2), and according to the data of J. A. Abaravicius 
(2008), fat made up by 8.8 per cent more in the nutrition of the 
Lithuanian men (25–64 years old) and by 6.1 per cent more in the food 
of the Latvian men but only by 0.1 per cent less in the food ration of the 
Estonian men. Future teachers receive relatively little carbohydrates – 
46.2 ± 9.5 per cent while in the food ration of the Lithuanian men 
carbohydrates constitute even a smaller part i. e. 39.4 ± 12.3 per cent. 
The protein intake of the Lithuanian men corresponded to physiological 
nutrition standards, and according to our obtained results, the protein 
norm is exceeded by 2.18 per cent, but 58.33 per cent of the young adult 
males take active part in sports. Having compared the distribution of the 
quantity of main nutrients in the food ration of the young adult males 
with the data of the athletes, active in more endurance requiring kinds of 
sports [13], our researched students use less of these nutrients: the 
difference in protein intake makes 46.82 g, in fat – 88.55 g, and in 
carbohydrates – 164.69 g. The quantitative ratio of protein, fat and 
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carbohydrates in the actual food ration of sportsmen is 1:1,3:3,1 [13], 
and this ratio in our researched group is 1:1,03:2,74. Both studies show 
carbohydrate deficiency in the nutrition of the young adult males.  

The development of nutrition researches in Lithuania reveals 
essential changes in the consumption of energy nutrients: in 1933, in the 
nutrition of Lithuanian farmers protein made 11 per cent of the daily 
food intake, fat – 17 per cent, and carbohydrates – 70 per cent. The 
researches of lifestyle and actual nutritional of adult Lithuanians 
conducted by the National Nutrition Centre in 1997–1998 show that the 
nutrition of adult Lithuanians has notably changed: the fat intake has 
significantly increased while the carbohydrate intake has decreased, a lot 
of cholesterol which unfavourably affects health has appeared in food, 
nutrition has become irrational and unbalanced [14]. Our researches as 
well as the researches carried out by other authors only confirm that [1, 
13, 15]. 

According to the data of J. A. Abaravicius (2008), the energy 
expenditure of the people in most Central and Eastern European 
countries, including Lithuania, has been constantly decreasing. The 
research data demonstrate that low physical activity is typical of the 
respondents of the Baltic countries, but 16.6 per cent of the Lithuanian 
men are active in sports more frequently. The physical activity of the 
researched young adult males is high (physical activity ratio is 1.79 ± 
0.38). 
 

CONCLUSIONS 

1. The body weight of the majority of the young adult males is normal 
(69.05 per cent), 4.76 per cent of them have insufficient body 
weight, and the body weight of 26.19 per cent of the young adult 
males is above the normal range.  

2. The ratio of the main nutrients, i.e. protein, fat, and carbohydrates, in 
the food ration of the young adult males is unbalanced. 

3. The young adult males consume too much protein (p <0.001), the fat 
intake meets the recommended norm (p = 0.663); however, there is 
carbohydrate deficiency in nutrition (p <0.001). 

4. The energy value of the daily ration corresponds to the energy 
expenditure (p = 0.684) but it is lower than the daily energy 
requirement (p <0.001). 
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