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Abstract
Research objective. Study of the time use, awareness of risks, attention and mnemic indicators, psycho-
physiological status and coordination tremorometry of RC learners.
Materials and methods. An analysis was made of 1562 units of measurement and of 447,220 responses obtained 
from 180 Grade 10 and 11 students attending the medical pre-university. A correlation analysis was conducted and a 
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coefficient of contingency, weighted mean values (M), standard deviations (SD) and 95% confidence intervals (CI) 
as well as a coefficient of correlation (r) were calculated.
Results. An investigation of high school students’ activities, their quality of life and time use revealed negative 
lifestyle factors. The students use electronic devices outside of school 3.8 times more than in class. Only 56% of 
students are aware of health risk factors and 50% of students are focused on leading a healthy lifestyle. The study of 
the RC students’ psycho-physiological status revealed that high personal and situational anxiety, low memory 
performance and the insufficiently stable neuromuscular apparatus of the hand during dynamic activities having a 
negative impact on the development of the professional qualities of prospective medical workers.
Conclusion. RC learners need comprehensive primary and secondary preventive measures to maintain their health 
and reduce risks during training.
Keywords: time use, risk factors, psycho-physiological status.

List of abbreviations:
Emotional intelligence scales:
- OE: understanding other people’s emotions
- IE: ability to provoke various emotions in people and control their intensity
- AE: ability to be aware of one’s own emotions by identifying them, understanding their causes and describing 

them verbally
- CE: ability to control emotions, to provoke and manage desirable and undesirable emotions
- ME: ability to control the manifestation of emotions
- IEI: interpersonal emotional intelligence
- REI: intrapersonal emotional intelligence
- UE: understanding emotions
- EM: emotion management
- AEM: ability to empathize
RC: Resource Center (Sechenov Pre-University)
ED: electronic device

Introduction. The improvement of the quality of medical care and the development of continuing medical 
education are the priorities of the health care system [1]. A new division, the Medical Sechenov Pre-University 
(RC), was merged into the Sechenov University in 2016 with a view of promoting continuing medical education [2]. 
Pre-vocational training aims to develop the important qualities of prospective medical researchers meeting 
university standards, the current needs of the job market and wordskills-based specialist training [3, 4, 5].

Pre-vocational medical training places considerable demands on the curriculum in terms of professional 
competence development, attention and mnemic functions and acquisitions of skills of high importance for 
healthcare professionals [6, 7, 8, 9, 10, 11, 12].

Enrolling in pre-vocational and vocational study programs may lead to the emergence of major health risks 
[13, 14].

Materials and methods. A comprehensive hygienic research was carried out at the Sechenov Pre-
University Resource Center using the non-randomized prospective method in one group of learners in compliance 
with the Declaration of Helsinki of the World Medical Association which stated principles for medical research 
involving human subjects (approved by the Ethic Committee of the Sechenov University, Protocol No. 11/17 of 
06.12.2017). This study is part of the research conducted at the Department and approved by the Institute of Public 
Health of the Sechenov First Moscow State Medical University (Sechenov University), Protocol No. 34/20____ of 
09.12.________ 2020.

The research study involved 180 Grade 10 and 11 young men and girls.
The level of disease control and prevention at the medical pre-university belongs to Group 2, i.e. there are 

risks controlled through compliance with sanitary rules and regulations [4].
The weekly training load varied between 38 and 40 hours. The use of simulation technologies amounted to 

6 hours per week. Simulation classes are weekly and take place outside of class time. They are 90-minute long, with 
a 5-minute break in the middle. In classes focused on the study of natural sciences (chemistry, biology and physics), 
15% of time is allocated to the use of the web board.

An investigation of the high school respondents’ time use involving timecards and a survey on the students’ 
awareness about risks, attention and mnemic indicators (hand-eye coordination, Shulte’s and Münsterberg’s tests), 
psycho-physiological status (Spielberg-Hanin’s anxiety test, Luscher test and emotional intelligence) as well as 
coordination tremorometry revealed the specificities of the learners’ lifestyles and the state of their professionally 
important qualities. The Pearson correlation coefficient described the links between the indicators. Its increase with 
the 0-to-2 degrees of discretion showed an intensification of these links [15].
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Results
Analysis of time use.
Analysis of the use of electronic devices in various activities confirmed that the learners give preference to cell 
phones (Table 1) as they spend most of their time communicating, including in social networks, listening to music 
and surfing on the Net (Table 2). The learners spend 1.8 time more time on preparation and working on class 
assignments than on in-class use of EDs.

Table 1
The 24-hour use of electronic devices by high school students enrolled 

in the Resource Center (M±m)
Type of electronic device Amount of usage in a day, hours Level of informatization, %
Tablet 3.86±1.4 16.08±0.58
Cell phone 16.47±1.76 68.63±0.73
Computer 4.07±1.69 17.0±0.7
Web board 0.93±0.31 3.9±0.62

Table 2
The use of means of information in various activities by learners enrolled 

in the Resource Center (M±m)
Use of an electronic device in various activities Amount of usage in a day, hours
For learning purposes at RC
- use of electronic devices in class 1.66±1.49
- use of whiteboard 0.93±0.31
- search for information necessary for learning activities (at 
the pre-university and at home)

2.99±2.81

Total at RC 5.58
For learning purposes outside RC (at home)
- educational website 1.48±0.93
- reading e-textbooks 1.35±0.46
Out of class
- communication (conversation) 3.49±3.27
- visiting social networks 3.04±0.59
- surfing on the Net 2.58±1.76
- watching videos 1.68±0.66
- listening to music 2.69±0.60
- computer games 2.51±2.07
- other (mostly hobbies) 2.51±0.61
A mean total outside class hours 21.33

The use of electronic devices in leisure activities is often combined with other activities such as 
communicating by telephone, visiting social networks, surfing on the Net and listening to music. 47% of learners 
combine communication in social networks with other activities, including in-class ones.

The time spent by 69.2% of medical pre-university students on homework assignments exceeds hygienic 
standards (Table 3).

Table 3
Time use of medical pre-university students

Type of activity Time spent, hours
mean min. max. most frequent

Travel time to the pre-university 1.82±0.8 0.5 4.25 2.0
Classes at the pre-university 6.94±0.97 3.25 9.0 7.5
Homework, with or without 
electronic devices

2.38±1.54 0 6.75 1.0

Work with a tutor 1.6±0.84 0.5 4.0 1.0
Extracurricularlessons 0.86±0.62 0 4.25 1.25
Nutrition 0.98±0.50 0.25 2.25 0.75
Physical activity, fitness and sport 0.90±1.12 0.25 4.0 1.0
Walking 0.58±0.4 0 4.5 0.25
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Reading 1.2±0.91 0.25 4.0 0.5
Home chores 0.77±0.56 0.25 1.8 0.25
Watching TV 0.78±0.56 0.25 3.4 0.25
Free (no activity) 0.32±0.12

0
3.0 0

Personal hygiene, bathing 0.51±0.34 0 2.0 0.25
Sleep 6.52±1.2 3.0 9.5 6.5

Adolescents spend 2.4±1.5 hours preparing their lessons. 21% of the respondents do homework after 8pm, 
47% of the learners enrolled at the medical pre-university have extracurricular classes (0.86±0.62 hours per day), 
and 27% of the respondents spend 1.6±0.84 hours daily with a tutor.

The results of the study showed that, in their leisure (extracurricular) time, medical students generally use 
EDs for learning, communication and entertainment purposes (Table 4).

Table 4
Correlation analysis using various electronic devices and activities of 

medical pre-university students
Type of activity Cell phone Computer Tablet

r p≤ r p≤ r p≤
Doing homework on school days and on 
weekends

0.727 0.01 0.833 0.05 0.678 0.01

Communication in social networks on 
school days

0.78 0.01 0.859 0.01 0.893 0.01

Communication in social networks on 
weekends

0.869 0.01 0.798 0.05 0.922 0.01

Interactivegames on weekdays 0.757 0.01 0.655 0.01 0.808 0.01
Interactive games on weekends 0.871 0.01 0.756 0.05 0.749 0.05

Notably, the time spent on using EDs outside school hours is 3.8 times higher the time spent on using the same 
devices during class. The learners spend 15% to 20% of their out-of-class time on searching for information relating 
to education and extracurricular lessons.

A shortage of time spenton a number of factors, i.e. sleep, nutrition, physical exercise and personal hygiene, 
were equally pointed out (Table 5).

Table 5
Time use of medical pre-university students

Type of activity Duration, hours
mean min. max. most frequent

Nutrition 0.98±0.50 0.25 2.25 0.75
Physical activity, fitness and sport 0.90±1.12 0.25 4.0 1.0
Walking 0.58±0.4 0 4.5 0.25
Leisure activities, including networks; the 
Net; watching films and videos on 
electronic devices; music and computer 
games 3.04±2.45

1.68±1.02
2.69±2.61
2.51±2.07

0.25

0
0.25
0.5

12.5

17.25
15.75
8.0

0.25

0.5
1.25
1.0

Communication over the cell phone 
(conversations, messengers)

3.49±3.27 0.5 16.5 1.5

Surfing on the Net 2.58±1.76 0 8.25 0.25
Personal hygiene, bathing 0.51±0.34 0 2.0 0.25
Sleep 6.52±1.2 3.0 9.5 6.5

Sleep duration at night 6.52±1.2 hours. Most learners (81.7%) sleep one hour less than the recommended 
number of hours. Only 18.3% learners sleep eight or more hours at night. 46.9% of the respondents go to bed and 
3.8% of adolescents go to bed after midnight and after 3am respectively, which may have adverse health 
consequences.
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The average time spent on hygiene among most learners varies between 15 and 40 minutes per day 
(0.52±0.33 hours on average). Interestingly, only 52.3% of the respondents take bath or shower two or three times 
daily.

33.1% of the medical pre-university students have insufficient food intake (two times a day or less), and all 
students tend to eat at night (Table 6). The average time spent on eating per day is 59.09±29.06 minutes, pointing to 
rapid food intake.

Only 39.2% of the medical pre-university students were enrolled in physical training and wellness 
programs, spending an average of 70.29±41.23 minutes per day on fitness and sport.

Table 6
Analysis of the learners’ time use

Type of activity Share
Night sleep, less than 8 hours 76.7
Going to bed after midnight,
after 3am

46.9
3.8

Personal hygiene, less than 1 hour per day 47.7
Food intake, less than 2 times a day 33.1
Daily fitness and sport activities during 39.2
Walks 47.0

Our analysis of the learners’ food habits revealed a positive relationship between good dietary patterns (3 or 
4 times per day) and the presence of warm meals (r=0.422, p≤0.01), and a moderately positive relationship between 
the presence of breakfasts and the frequency of food intakes throughout the day (r=0.468, p≤0.01). Moderate 
correlation relationships were found between the frequent intake of fruits and vegetables (r=0.630, p≤0.01) and 
between the use of carbonated drinks and fastfood (r=0.558, p≤0.01).  

The following results were obtained in terms of sleep and physical activity: a strongly negative correlation 
relationship was detected between the time spent on computer games and sleep duration (r=-0.75, p≤0.01), and 
between the time spent on interactive games and walks (r=-0.65, p≤0.01).

An assessment of the incidence of risk factors and the pre-university students’ awareness about them 
showed that slightly more than half of the students were aware of health risks and only 50% of the schoolchildren 
were focused on leading a healthy lifestyle (Table 7). This fact points to the insufficient willingness of the students, 
even those motivated to choose medicine as their career, to lead a healthy lifestyle and also to their poor awareness 
of health risks [13, 14, 16].

Table 7
Grade 10 medical students’ awareness about risk factors and their focus 

on a healthy lifestyle
Awareness about risk factors Focus on a healthy lifestyle
Average score % Average score %
10±4.33 55.5 5.7±1.09 50.3

Analysis of psycho-physiological parameters.
The learners’ attention and mnemic indicators were individually assessed following examination of the 

indicators of memory and attention among the high school students attending the Resource Center. Table 8 presents 
the results of the evaluation of these students’ psycho-physiological parameters.

The medical pre-university students show poor performance in terms of both active attention and 
refocusing according to Shulte’s test: most young men and girls have below-average assignment completion rates 
(80-90%). Girls have poorer rates in terms of short-term memory and attentional capacity but, on the other hand, 
they have relatively well developed imaginative capacities (spatial perception and mental agility), indirectly 
evidenced by Münsterberg’s test.

Table 8
Attention and mnemic functions of Grade 10 and 11 medical pre-university students, %

Method Visual 
memory

Image 
memory

Short-term 
memory

Active attention Shulte’s test Münsterberg’s 
test

Total High 9.68 85.48 62.90 8.06 0.00 37.10

Above 
average

4.84 9.68 16.13 0.00 3.23 37.10
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Average 37.10 4.84 3.23 4.84 1.61 19.35

Below 
average

25.81 0.00 11.29 12.90 1.61 6.45

Low 22.58 0.00 6.45 74.19 93.55 0.00

Youths High 19.05* 85.48 76.19** 9.52 0.00 38.10

Above 
average

0.00 9.68 14.29 0.00 4.76 38.10

Average 19.05 4.84 0.00 0.00 0.00 19.05

Below 
average

19.05 0.00 4.76 9.52 0.00 4.76

Low 42.86** 0.00 4.76 80.95 95.24 0.00

Girls High 4.88* 85.37 56.10** 7.32 0.00 36.59

Above 
average

7.32 9.76 17.07 0.00 2.44 36.59

Average 46.34 4.88 4.88 7.32 2.44 19.51

Below 
average

29.27 0.00 14.63 14.63 2.44 7.32

Low 12.20** 0.00 7.32 70.73 92.68 0.00
* test of validityr<0,01; ∑test of validityr<0,05

Students attending the medical pre-university, regardless of gender, have high personal and situational 
anxiety rates on Spielberg-Hanin’s scale. No statistically significant differences were detected between young men 
and girls in terms of situational anxiety (χ2= 0.05 p=0.684 df=1). The students show a high level of personality and 
situational anxiety (88.6%).

Luscher’s test revealed that 73.75% of the students felt anxious. In assessing the vegetative factor 
indicative of the surveyed person’s energy attitude, the indicators below 1 were 41.9%, which points to the 
prevalence of the parasympathetic section of the vegetative nervous system, hence the student’s fatigue.

Table 9
Distribution of students by anxiety level (on Spielberg-Hanin’s scale)

Levels of 
anxiety

Amount

Situational anxiety Confidence 
interval 
(Wilson 
criterion)

Personal anxiety Confidence 
interval (Wilson 
criterion)

Abs. % Abs. %
Low 0 0 0-0 0 0 0-0
Average 6 8.6 3.99-17.46 3 4.3 1.47-11.87
High 64 91.4 82.54-96.01 67 95.7 88.13-98.53
Total 70 100 70 100

The study of the functional state of the hand’s neuromuscular apparatus governing the precision and speed 
of manipulations revealed different states of static and dynamic tremor among the senior high school students
attending the Resource Center (Table 10). 

Table 10
Averaged tremorometry rates among medical pre-university students during simulation classes

Type and rates of tremorometry Before manipulations After manipulations
Statistic
Mean frequency of touching, hz

0.044±0.15 0.066±0.15

Mean duration of touching, s 0.073±0.23 0.08±0.23
Dynamic
Average number of touching with the 
dominant hand

33.47±17.2 45.77±17.0
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Time of travel through a labyrinth 45.81±11.2 53.31±6.2

The nervous system’s properties ensuring the ability to carry out monotonous activities are much more 
stable than those enabling rapidly changing activities (that is, the static tremorometry indicators are more stable than 
the dynamic ones); the hand’s neuromuscular apparatus was found to be insufficiently stable during dynamic 
activities if nervous processes are sufficiently inert.

Importantly, the tests conducted on the personal, professionally important qualities of the students attending 
the Resource Centre, revealed their uneven nature (Figure 1).

Figure 1. Comparison between the emotional intelligence scales among the RC students and normal levels.
Among the detected negative psychological characteristics are straightforwardness (S), a high level of 

emotional stress (ES) and excessive self-criticism pointing to the insufficient development of individual 
psychological properties. If such a balance of personal qualities is maintained, it may have an adverse impact on a 
person’s behavioral responses in his or her professional life. There is also a trend towards imbalances in the 
emotional sphere. On one hand, the students attending the Resource Center have good emotional lability rates, 
meaning good concentration within a limited timeframe, an ability to easily switch between audio and visual types 
of assignments and success in training and, on the other hand, pronounced anxiety indicators at all levels.

Discussion
The study of the lifestyle, quality of life and time use of senior high school students enrolled in pre-

vocational medical training program revealed the following negative factors: unhealthy nutrition, considerable 
physical inactivity, a high level of school workload and the reception of information through electronic devices in 
class and at home.

In terms of time use, 74% of medical pre-university students spend considerable time (3 to 4 hours) on 
homework and other assignments, including extra classes.

An increase in time spent on homework and other assignments, detected in the present study, can be 
explained by a number of reasons: the study by medical students in preparatory classes of a set of disciplines 
necessary for future academic success at medical schools; the Resource Center’s unique curriculum, based on the 
medical school curriculum and keeping students busy throughout the day; and the involvement of most medical 
students in project activities, thereby intensifying the need to work on homework and complementary assignments 
[2, 8, 9]. An increased share of time spent on extra classes and reading points to the individualization of training in 
upper-level medical classes. Therefore, the transformed structure of educational activities in today’s senior high 
school facilitates the subsequent adaptation of learners to the higher education system.

Senior high school students spend most of their time on electronic devices and their studies, and they spend 
the least amount of time on physical activities.
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Night eating and quick meals may develop habits that increase the risk of gastrointestinal pathologies [1, 
17, 18]. Almost half of the surveyed medical prep school students has a poor understanding of the physiologically 
substantiated and rational daily routine and diet, despite their choice of a career that has to do with promoting a 
healthy lifestyle.

The following lifestyle-related adverse factors were detected among the students attending the Resource 
Center: irregular daily routine, unhealthy eating habits, lack of physical activity and a considerable amount of time 
spent in front of displays.

The use of e-learning devices in all types of activities seems to have a negative effect on the rate of 
memorization [19, 20] and leads to problems with concentration, refocusing and attention sharing. Girls show a 
poorer performance in terms of attention.

The time when an adolescent chooses and embarks on his or her career radically changes personal 
development, affects the development of the person’s capacities, motivations, needs, interests and values [4, 5, 21]. 
Medical professionalism consists of a combination of professional and personal qualities. Professional qualities 
include: advanced active attention, well-developed verbal and logical memory, rapidity of response, neuromuscular 
control of the hand, mental and emotional stability and stress resistance. Among personal qualities are the following: 
patience and self-command; friendliness and kindness; commitment; accuracy; discreetness; optimism; attention; 
readiness to provide medical care; selflessness, empathy and capacity for compassion [11, 12].

The study of attention and mnemic indicators showed that the psycho-physiological status of Grade 10 and 
11 students attending the pre-university has the following specificities:

- The girls’ short-term memory is inferior to that of young men since below-average memorization rates are 
twice as frequent among girls.

- Worthy of note is the fact that the students’ image memory is well developed, regardless of sex, which 
can be explained by a high differentiation between the temporal and parieto-occipital zones of the cortex responsible 
for the associative response in people aged 15 to 16 [20]. The visual memory parameters, however, are much worse: 
only every third young man and every fourth girl have average and above-average memorization rates.

- The results obtained for the state of memory can be explained by the lack of perception processes, and a 
partial perception of symbols due to the mosaic type of perception and memorization results from a considerable 
amount of time spent on using e-learning devices and accumulated student exhaustion [22].

- The pre-university students show poor performance in terms of both active attention and refocusing using 
Schulte’s test: the vast majority of young men and girls have below-average task completion rates (80-90%).

Such results are likely to be due to a high level of the students’ reception of information, according to the 
data obtained earlier. Disruptions related to concentration, refocusing and attention sharing impede the reception, 
processing and recording of information and can lead to learning difficulties [23, 24].

Young men had better results on Münsterberg’s scale which focuses on the interrelated memory, attention 
and intelligence parameters. On one hand, memory capacity and attention span are closely related to intellectual 
development parameters and, thus, are genetically conditioned, which means the test points to the contingent 
standard in terms of intelligence [20]. On the other hand, young men and girls show uneven results in terms of 
memory, the girls having poorer performance.

The study of the psycho-physiological status of the Resource Center’s students established that the use of e-
learning devices in all kinds of activities seems to result in low memorization rates and disruptions in concentration, 
refocusing and attention sharing. The high rate of the anxiety factor and emotional stress may cause difficulties in 
professional quality development.

Conclusion
To conclude, the professional and personal qualities of the students attending the Resource Center are of 

uneven nature. During pre-vocational training, it is necessary to focus on developing the students’ attention and 
mnemic qualities (active memory, refocusing and attentional capacity) and anxiety prevention and to add hand 
coordination exercises to the curriculum.

The research results and the relationships presented above highlight the importance of medical pre-
university students’ compliance with hygienic standards in daily life and organization of training and leisure time.

The results of the conducted research point to the need to promote hygiene awareness among adolescents 
enrolled in medical programs in terms of daily routine, good night’s rest, healthy eating habits, physical activity and 
prevention of risk factors. The detected specificities substantiate the need to implement, among adolescents,
comprehensive measures aimed at primary and secondary prevention of mental disorders.

The data obtained may be used as a basis for further elaboration of comprehensive programs on student 
mental health and prevention, which is one of the ways to maintain and improve students’ health.
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