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HYGIENE AS A SCIENCE IN MODERN CLINICAL THERAPEUTIC PRACTICE: FROM OBSERVATION
TO DIGITALIZATION (PART TWO)

Kaminer DD', Dubrovina EA'™, Sheina NI', Skoblina NA', Sanakoeva EYu?, Vorona VP2

" Pirogov Russian National Research Medical University, Moscow, Russia
2 Zhukovsky City Clinical Hospital, Zhukovsky, Russia

Building on the global medical historiography, this review attempts to demonstrate the continued interest and involvement of doctors in investigation of the
influence of environmental factors, their epidemiological and pathological aspects, on life expectancy and health of human beings, as well as to cover the most
significant domestically developed prevention measures applicable in everyday life, during epidemics and against occupational hazards. We have also attempted
to outline the history of interinfluence of the two medical specializations, including the new round of their transformation as they merge into the digital reality
of today. The review shows that when medicine, as science and trade, in Russia was going through its establishing phases in Russia, the prominent Russian
experts underscored the need for integrated application of therapeutic and hygienic approaches, development of the most effective combination thereof with the
aim of qualitative improvement of public health care. The article considers the historical prerequisites for development of the system of preventive and anti-epidemic
measures, which are the key safeguards against diseases, and development of the hygiene, including occupational hygiene, from the moment of inception to the
age of digital medicine we live in currently.

Keywords: hygiene, therapy, history of medicine, prevention, digitalization of hygiene
Author contribution: Sheina NI, Skoblina NA, Dubrovina EA — research supervision, manuscript writing; Kaminer DD, Sanakoeva EYu, Vorona VP — data
collection, literature review.
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MMIrMEHNYECKAS HAYKA B COBPEMEHHOW KITMHUYECKOW TEPANEBTUYECKOW MPAKTUKE:
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T POCCUIACKNIA HALWOHaSBHBIN UCCeLoBaTeNbCK MEOVLIMHCKI YHUBEPCUTET UMeHn H. . Muporosa, Mocksa, Poccus
2 )KykoBcKasi ropoAcKast KnvHndeckast 6onbHMLa, XKyKoBckui, Poccuist

B 0630pe npednpuHsTa nonbitka NPOAEMOHCTPUPOBATbL HEM3MEHHbIV MHTEPEC Y BOBNEYEHHOCTb BpaYein B U3ydeHVe BIKSHIS (hakTOPOB BHELLHEN cpempl
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Establishment of occupational hygiene
as an independent discipline

The scientific approach to occupational health was formed
during the second half of the 19" century and first quarter of the
20" century. According to F.F. Erisman (1842-1915), professor,
teacher and one of the founders of hygiene as a science
in Russia, public health as an independent field of research can
yield long-term results [1]. Professor Erisman has also made
a huge contribution to the development of preventive measures
in epidemiology.

His legacy includes "School Hygiene", an extensive written
work that was the first dedicated school hygiene guidebook

in Russia and basis for the prevention activities measures
adopted throughout educational institutions [2].

The works of F.F. Erisman and M.D. Sokolov, his friend and
associate, have basically laid the foundation for anti-epidemic
measures that, as implemented by epidemiologists, are aimed
directly at the source and the mechanism of transmission
of infection, with prevention of infection of people inside the
epidemic focus being another aspect based on the same
foundation.

F.F. Erisman spearheaded the study of health of industrial
workers. There were identified some labor-related factors that
affected the subject negatively, and the gravest of those factors
was overtime work. It was only later, already in the USSR, that
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hygienists, therapists and occupational pathologists presented
an integrated approach to creation of the optimal working
conditions at plants and factories [3].

The relevance of hygiene in the USSR

G.A. Lang (1875-1948), professor at the 1t Leningrad Medical
Institute, was a scholar advancing cardiology and hematology.
He developed the doctrine of hypertension (including a number
of preventive aspects), founded a school of thought, was
a member of the Academy of Medical Sciences and winner
of the State Prize of the USSR [4].

N.D. Strazhesko (1876-1952) was a professor at the Kyiv
University, academician with the USSR Academy of Sciences,
Hero of Socialist Labor. He studied the pathologies of blood
circulation, digestion, rheumatism, worked on the problems
of septicemia, fatigue, longevity.

V.N. Vinogradov (1882-1964), professor at the 15t Moscow
Medical Institute, attached great importance to patient care;
he developed the routines of treatment of patients with
myocardial infarction.

During the time of the Soviet Union, a number of scientists,
including G.V. Khlopin, F.G. Krotkov, A.N. Sysin, A.A. Minkh,
G.l. Sidorenko and many others, have contributed significantly
to the development of everyday hygiene and recommendations
for mitigation of the hygiene standards violations, be they
related to daily life or work.

The list of the most important achievements of G.V. Khlopin
(1863-1929) includes numerous manuals covering general
hygiene and sanitary methods, as well as the works by his
students. He initiated examination and analysis of the fabrics
used to make protective and everyday uniforms, sanitary
routines adopted by the Red Army and the Navy. His works
on the hygiene of mental and physical labor, food hygiene
considered from a variety of angles (e.g., food hygiene for
children or military personnel), remain relevant to this day.
The algorithms of testing of food and beverages developed
by G.V. Khlopin are still being actively used. He also investigated
how bacteriological contamination of drinking water affects
health and how it can be disinfected [5, 6].

F.G. Krotkov (1896-1983), chief hygienist of the Red Army,
lead the team of authors that published over 50 hygiene and
sanitation guidelines during the war. Inter alia, he wrote and
compiled the "Beriberi Prevention Instructions for Doctors",
"Frostbite Treatment Guidelines", various recommendations
on creation of adequate sanitary and hygienic background
for the troops in the Great Patriotic War of 1941-1945 [7].
In peacetime, professor F.G. Krotkov, Academician of the
Academy of Medical Sciences of the USSR, Major General
of the Medical Service, Hero of Socialist Labor and winner
of the State Prize of the USSR, managed the Advanced Medical
Training Department he established at the Central Institute
until his dying day; one of the main subjects of research at the
department was radiation hygiene.

A.N. Sysin (1879-1956), a hygiene scholar, is one of the
founders of practical and theoretical epidemiology, general and
community hygiene, disinfection and occupational medicine.
He authored over 250 research papers, described the
problems of epidemics and occupational toxicology, aspects
of occupational health, adoption of protective equipment
at production facilities and other measures of sanitary and
recreational nature [8, 9].

Professor A.A. Minkh (1904-1984), corresponding member
of the USSR Academy of Medical Sciences, published
numerous works, but the particularly valuable among the best
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known of them are the monographs "Methods of Hygienic
Research" and "Air lonization and its Hygienic Significance".
He has also authored "General Hygiene", the first textbook for
dental students covering the subject, and a number of other
textbooks [10-12].

G.l. Sidorenko (1926-1999), a world-renowned scientist and
hygienist and author of over 300 scientific papers, developed
the new theoretical and practical concept that describes
a unified approach to the content of chemical substances
in various environments through the lens of hygiene and enables
forecasting their toxicity. He laid the foundation of research
uniting the concepts of ecology and hygiene. In the 1980s,
as part of the international cooperation with the United States,
G.l. Sidorenko dedicated his time not only to the problems
of hygiene but also prevention and treatment of cardiovascular
and oncological diseases [13].

All the above mentioned studies by Soviet scientists and
their associates were designed to solve the main problem, that
of organization and large scale implementation of preventive
measures to lower the incidence and preserve health of people.

The current stage of development of hygiene

The task of hygiene as a science is to mitigate the negative
factors and increase the impact of positive factors through
hygienic measures. For example, it has been established that
fluorine in drinking water has a certain positive effect on the
development and formation of teeth.

In the 20" century, the investments into health care were
mainly used to solve the already actual problems and not
to prevent such. Therapy, not prevention and health strengthening,
was the common solution in case of any condition that caused
deterioration of health. However, currently, prevention as an area
of medicine receives much attention.

It is known that environmental factors affect the course
of development of various pathologies, and disregarding such
factors degrades the effectiveness of treatment. For example,
it was established and proven that occupational risks influence
development of diseases of the oral cavity. Exposure to certain
chemicals can boost a pathological process there, like caries
and other diseases. There is a significant number of diseases
known to have associations with the factors of the environment.
Living conditions, mineral composition of the commonly
consumed water affect the course of a number of diseases.
Occupational factors, like conditions a person works in, can
contribute to the development of certain diseases, exacerbate
cardiovascular or respiratory pathologies [14].

A doctor must know of the influence of certain factors, such
as nutrition, natural conditions and quality and composition
of water, on the body. Drug prescriptions should factor in dietary
habits of the patients, since nutrition can weaken or enhance
the effect of the drug, same as drinking water.

Currently, hygiene develops in two directions. On the one
hand, it undergoes differentiation, with a number of branches
stemming out of the common body of hygiene as a science,
including social hygiene, public hygiene, food hygiene, labor
protection, children's and adolescent hygiene, radiation
hygiene, military hygiene, hygiene of polymeric materials and
toxicology, hygiene of space flights and aviation hygiene. On
the other hand, there is an integration process underway that
merges hygiene with clinical areas of medicine, therapeutics,
pediatrics, obstetrics and gynecology etc. [15].

This relationship is also seen in occupational health, which
affects the performance of health care professionals. Different
professions have different requirements for those practicing
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them. For physicians with a therapeutic profile, patience and
attentiveness are important. District doctors, or neighborhood
physicians, work under a rather tangible physical load and
in conditions constantly causing nervous and emotional stress
associated with a lack of time needed to properly diagnose
and prescribe treatment. The specifics of work or peculiarities
of the patients may be the reasons behind trauma suffered
by psychiatrists in hospitals and clinics, STD and skin doctors,
paramedics involved in transportation.

Doctors have to work under a high neuropsychic load
in outpatient clinics and inpatient hospitals, feel negative emotions
associated with difficulties in treating and caring for patients,
visiting them at home or contacting their relatives. Studies
investigating nervous system functions in doctors and hospital
therapists have revealed that some indicators of attention
(in particular, stability of attention, speed of sensorimotor
reactions to light and sound stimuli) progressively deteriorate
by the end of a shift.

During the coronavirus pandemic, which gave rise to a new
round of hygiene and prevention improvements throughout the
world, many medical researchers took it as their professional
duty to delve deeply into the theoretical and practical issues of
mutual support between hygiene and prevention.

Tens of thousands of articles have been written; to a greater
or lesser extent, they address the issues of health education,
compliance with hygiene and sanitation standards, prevention
of infectious diseases, innovative methods of treatment relying
on telemedicine and remote monitoring of chronic patients,
and Al-enabled diagnosing. All of these are breakthroughs
in the field of occupational health, which can quickly improve
the quality and efficiency of work of health care professionals
while protecting their lives and health. The challenges of the
pandemic have unexpectedly brought together doctors of two
specialties, therapists and hygienists, who join forces in an
integrated approach to pathology elimination.

More and more often, there appear articles, research and
development efforts dedicated to the problems of improvement
of epidemiologically safe scenarios of interaction between
doctors and patients under the multifactorial impact
of COVID-19 [16, 17].

It can be stated that, in actuality, the third period in the
history of hygiene has began. In addition to sanitary rules,
pharmacological and therapeutic treatments, it sees hygiene
and therapy discovering a previously unknown channel
of interaction. The two specialties have connected on the basis
of a fundamentally new format through digital technologies
such as artificial intelligence, remote monitoring of and care
for infected patients, including online consultations when the
patients stay at home (telemedicine), as well as various smart
medical devices for personal use and direct communication
with attending physicians.

All these digital tools allow separating infected patients
from healthy people and doctors as much as possible, building
additional barriers before a spreading epidemic disease. Such
capabilities gain additional relevance since pandemics have not
left us for good. According to the official data, SARS-CoV-2
claimed 5 million lives, however, some experts estimate the
true toll taken by the pandemic is about 17 million people [18].
Regardless of what number is closer to reality, COVID-19 ranks
first on the list of the deadliest diseases in history.

In the last thirty years, until 2020, the development of hygiene
was somewhat stalling: the investments made into health care
were mainly used to solve the already actual problems, i.e., to
provide treatment proper, but not to prevent such problems.
The focus of attention was not on health promotion and

disease prevention but on therapeutic and other assistance
rendered when the pathology has already developed. It is
obvious that the link was broken by the degression of health
education efforts aimed at the general public, shrinking of the
hygiene curriculum and deterioration of its quality at medical
universities, as well as general commercialization of medicine,
when treating a disease is more profitable than preventing it.

The COVID-19 pandemic marked a turning point in the
history of hygiene and therapy. We are seeing how the priorities
are changing in real time. At the peak of the pandemic, all
media explained to the general population the essence and
importance of the standard hygiene recommendations
by WHO, recommendations that, when followed, reduce the
risk of contracting coronavirus.

Personal protective equipment (PPE) came into limelight.
It became the backbone of one of the most effective safety
strategies that kept both the patients and the doctors safe from
transmissible pathogens.

This hygiene strategy was the top priority one when the
effective treatment and prevention measures against the
disease were yet to be developed.

At this stage, hygiene came to the foreground again. Modern
PPE were being actively designed; their primary purpose was to
protect medical workers from virulent pathogens by preventing
contact with biological fluids and infection by airborne droplets.
Rigid protocols were formulated, which required the use
of appropriate PPE by all health care providers who contact
patients with confirmed or suspected COVID-19.

The world saw improvement and large-scale production
of protective suits, waterproof gowns, a variety of gloves, breathing
masks, surgical masks, hair protection devices, goggles and
face shields that, combined with consistent hand hygiene, could
minimize exposure to airborne particles and their landing
on mucous membranes. En masse, health care professionals were
taught the updated hygiene rules that describe how to use the PPE
properly, down to the sequence of donning and doffing them.

Largely, the convergence of hygiene and therapeutics
during the 2020 crisis was enabled by the unprecedented
explosive development of a range of digital technologies,
including the Internet of Things (loT) with next-generation 5G
networks, artificial intelligence (Al) relying on deep learning,
big data analytics, blockchain, robotic technologies and the
widespread introduction of telemedicine [19].

The third stage of the hygiene evolution, the era
of digital transformation of medicine, has begun during the
COVID-19 pandemic. Its emergence has stimulated worldwide
introduction of measures designed to curb the spread of the
disease, such as social distancing, quarantine and cordon
sanitaire, all of which were supported by the doctor-patient
interaction opportunities opened by the digital technology.

CONCLUSION

Hygiene is a medical prevention discipline that studies the
patterns of environmental factors as they act on the body with
the aim of preventing diseases and improving the environment
itself. Hygiene, as opposed to other disciplines, allows applying
the main breakthroughs and achievements at the stage
of primary prevention of the diseases, which can significantly
reduce the incidence of more severe forms of the pathologies.

Rethinking the history of hygiene and therapeutics yields
interesting ideas supporting formulation of unexpected
innovative variants of the socio-medical paradigm of the
future. The attitudes and concepts of the past years, with their
understandable and clear values, help to develop the new
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rules of health preservation that, along with classical preventive
measures, include innovative methods of protection of doctors
and persons (on both occupational and individual levels) that
have to constantly be among people during a pandemic.

In general, the entire history of hygiene and therapeutics,
from antiquity to the present day, can be said to be the
history of their deepening mutual penetration, influence and
support. Both disciplines transform in line with the evolutionary
changes of human society and medical science, absorbing
breakthroughs and adapting them to serve the ultimate goal,
which is to ensure maximum reliability in preserving human
health and prolonging an active and fulffilling life.

The COVID-19 pandemic has become a separate chapter
and a new phase in the world history of hygiene and prevention:
it taught the current civilization the lessons of extreme
reformatting under the pressure of sudden qualitative changes
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HYGIENIC PROFILE OF HIGH SCHOOL SENIORS, THEIR PARENTS AND TEACHERS
Solovyova YuV B
National Medical Research Center for Children's Health, Moscow, Russia

Shaping healthy lifestyle in high school seniors is one of the main challenges of society. The high school seniors' lifestyle is formed under the influence of their
parents and teachers. The study was aimed to form a picture of the hygienic profile of high school seniors, their parents and teachers. An online questionnaire
survey of 158 high school students aged 15-18, 113 parents, 202 teachers was carried out. It has been found that 88.6% of high school seniors spend much
time on electronic gadgets, 37.2% spend more than three hours on homework, 39.9% sleep less than six hours per day, 35.3% drink alcohol, 12.7% have tried
smoking, 4.0% smoke, 17.3% spend less than 60 min per day outdoors, 54.3% have insufficient physical activity, 256% do not follow principles of healthy eating,
25.1% eat cooked meals less than two times a day, 11.0% have a late supper. Among parents, spending much time on lectronic gadgets is reported in 30.1%,
furthermore, 46.9% of them do nothing to improve their health, 55.7% sleep less than six hours per day, 25.6% drink alcohol, 11.5% smoke, 49.6% have insufficient
physical activity, 20.4% do not follow principles of healthy eating, 15.0% have a late supper. As for teachers, spending much time on lectronic gadgets is reported
in 37.8%, 41.7% of teachers do nothing to improve their health, 59.2% sleep less than six hours per day, 9.5% drink alcohol, 9.5% smoke, 42.8% have insufficient
physical activity, 38.3% do not follow principles of healthy eating, 26.0% have a late supper. The hygienic profile of high school seniors, their parents and teachers
demonstrates unhealthy lifestyle choices that pose a challenge for their lifestyle and health.
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MIrMEHNYECKUA NMPO®UIIb LLKOJIbBHUKOB CTAPLLUUX KJTACCOB, X POOUTENEN U NMEOAIOroB
tO. B. Conosbesa >
HaupoHanbHbIn MEANLIMHCKIUIA MCCNefoBaTeNbCKNA LEHTP 300p0Bbst AeTer, Mocksa, Poccusa

Dopm1poBaHie 300POBOro 06pasa XM3HW y CTapLLIEKIACCHUKOB SBSETCA OAHOM 13 rMaBHbIX 3afa4 obLectsa. Obpas »V3HW CTapLLEKIACCHUKOB (hopMUpyeTCs
Nof BAVSIHMEM poauTeneit 1 neaaroroB. Llensio HacTosiLLero nccnenoBaHnsa Obi1o chopMmpoBaTb NPeAcTaBneHne O MMrneHNHeckoM Npoune yHalinxcs
CTapLUMX K1accoB, UX poauTenein 1 negaroros. [poBeaeHo oHnarH-aHkeTUpoBaHne 158 craplueknaccHukoB B Bospacte 15-18 net, 113 pogutenen, 202
nefaroroB. YCTaHOBAEHO, YTO A/IUTENBHO MCMOMb3YIOT 3NEKTPOHHbIE yCTpolicTBa 88,6% cTapLueknaccHUKoB, 37,2% TpaTaT 6onee Tpex YacoB Ha BbINOMHEHVE
JomaluHero 3aganuns, 39,9% cnat meHee LWecTy YacoB B cyTku, 35,3% ynoTpebnsatoT ankoronbHble HanuTku, 12,7% npobosanu kypute, 4,0% kypst, 17,3%
©Xe[JHEBHO MPOBOASAT Ha CBEeXeM Bo3ayxe MeHee 60 MUH, 54,3% VMetoT Ae LT ABUraTenbHOM akTUBHOCTH, 25% AEMOHCTPUPYIOT HapyLLEHWs MPUHLANOB
300POBOro NUTaHus, 25,1% ynoTpebnsaioT ropsyyto nyLly MeHee AByx pa3 B AeHb, 11,0% no3gHo yxxuHatoT. Cpean poautenein agnmtenbHoe 1cnosnb3oBaHme
3NEKTPOHHBIX yCTPONCTB MeeT MecTo Y 30,1%, npun aToM 46,9% H14ero He NPeanpUHMAIOT A1 YKPEMIEHNS CBOEro 300poBbsi, 55,7 % CNST MeHee LLEeCTV HYacoB
B CyTKM, 25,6% ynoTpebnsitoT ankoronbHble HanuTkK, 11,5% Kkypst, 49,6% uMetoT AerumnT ABuratenbHon akTuBHocTY, 20,4% AEMOHCTPUPYIOT HapyLLeHUs!
NPVHLMMNOB 300p0oBOro nutaHus, 15,0% npakTuKyloT nodgHue Y>KuHbl. Cpean neparoroB AMTENbHOE UCMONb30BaHME 3EKTPOHHbLIX YCTPOWCTB BbISBIEHO
y 37,8%, 41,7% HW4ero He NpeanpUHUMALOT ANst YKPErieHns cBoero 30poBbs, 59,2% CnaT MeHee LeCcTu HacoB B CyTKK, 9,5% ynoTpebnsaioT ankorofbHble
HanuTki, 9,5% KypsiT, 42,8% nMeoT Aeb LT ABUraTenbHON akTMBHOCTH, 38,3% OEeMOHCTPUPYIOT HapyLLEHUS MPUHLMNOB 340POBOro NuTanus, 26,0% nosaHo
YKUHAKOT. TUrMeHnYecKnii Npousb CTapLIEKNACCHYKOB, UX POAUTENEN 1 NefaroroB AEMOHCTPUPYET HapyLLEHNS 3A0P0BOro 0bpasa »u3sHW, YTo NpeacTaBnseT
cobor Npobnemy ans nx obpasa >13Hu 1 300POBbSI.

KntoueBble cnosa: 300pOBbIv o6pa3 SKN3HW, MMMEHNHECKII NPOdWb, NPEEMCTBEHHOCTbL, CTapLUEKNaCCHUKN, POaUTENN, negaroru
Bknap aBTopoB: tO. B. ConosbeBa — 060p n cTatucTnyecKas O6Da6OTKa AaHHbIX, aHann3 anTepaTtypHbIX JaHHbIX, HanncaHme CtaTbK.

COGHIOASHI/IG ATNHECKUNX CTaHOAPTOB: BCE y4aCTHNKN (CTapLLIeKJ'IaCCHI/IKI/I, mx poguntenn n I'IeJZLaI'OI'I/I) nognumcann ,EI,OGpOBOJ'IbHOe VIHq)OpMI/IpOBaHHOe cornacre
Ha y4acTtue B nccnegosaHmn.
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The today's high school seniors are adolescents who
demonstrate certain behaviors, habits and certainly character
and behavioral patterns. Furthermore, they are often guided by
their environment (age-mates, parents, teachers) [1].

The today's high school seniors are characterized
by accelerated development compared to their age-mates of the
early 2000s. At the same time, their infantilism compared to high
school seniors of the previous decades has been noted. The
today's high school students fall into the category of so-called
“visual learners”. This poses a rather serious challenge not only
for themselves but also for their parents and teachers [2]. The
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today's high school seniors are usually rather emancipated.
They often value money instead of relationship. Furthermore,
they often have harmful habits, and in some cases, all kinds
of dependencies (vaping, alcohol consumption, or even use
of hard drugs). It is often high school seniors living in megacities
who do not clearly understand their own importance and have
trouble when trying to define their place in life [3-5].

Both high school seniors and their parents, and sometimes
teachers, adopt behavioral patterns and lifestyle, including
physical activity, eating behavior, etc., being guided not
by official guidelines approved by professional society, but by the
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online resources unacknowledged by professional sources,
bloggers, and popular channels (Youtube an other) [6].
Adolescents who have no experience can make rash decisions
about their health, relying on the opinion of famous bloggers.
Girls usually start using makeup earlier, boys, driven by the
desire to build muscle mass, start consuming protein cocktails
and sometimes even hormonal drugs. Bloggers are people
who sometimes do not have even elementary knowledge of the
issues related to healthy lifestyle, take the liberty of providing
advice on sticking to this or that diet, lifestyle. This can not
only improve health, but in some cases promotes deterioration
of health and the quality of life. Furthermore, this can contribute
to risky behaviour and in some cases lead to disability and
death. The today's parents usually do not care about the
sources of information, the teenagers use when they have
questions about their lifestyle, nuitrition, and health [7-11].

The so-called “spontaneous preferences” related to nutrition
and physical activity, and sometimes deviant behavior, are
often formed in high school seniors due to the data obtained
from disreputable sources under the influence of appropriate
bloggers.

Poor eating habits and unhealthy lifestyle often result
in health (both physical and mental) problems [12]. The
today's young adults bocome more and more obsessed
with material items, such as making money online, on
TikTok or Youtube, sometimes through live demonstration
of obscene behavior, humiliation or aggression agains
each other, animals, etc. [13]. That is why it is vital for
modern family to know what exactly is their teenager
interested in on the Internet, what online channels he/she
visits. To realize his/her full value, it is important for the
teenager to go out, play sports, have meals with family.

100 —

88.6

54.3

Russia is a multinational country, that is why it is necessary
to familiarize adolescents and other family members with family
traditions, culture of communication and nutrition [14]. All the
teenager's family is recommended to attend events aimed
at promoting family cohesion more often in order to create
a favorable psychological climate [15].

It is important for the adolescent to be able to control the
time spent on the computer, tablet, phone, and to have
a healthy lifestyle, stick to the principles of healthy adequate
nutrition, spend more time outdoors, exercise regularly, have
a healthy environment of like-minded people and adherents
of a healthy lifestyle, abandon bad habits, and have great
reproductive health [6, 16].

The study was aimed to form a picture of the hygienic profile
of high school seniors, their parents and teachers.

METHODS

The study was performed from February to March 2023
in the Comprehensive Secondary School Ne 2065 (Moscow)
by conducting an online survey involving the use of the
online questionnaire with 10 questions on healthy lifestyle
for high school seniors, eight questions for parents, and eight
questions for teachers [17]. A valid questionnaire suitable for
such studies was used. The method of independent samples
was used to survey 158 students aged 15-18 (grades 9-11)
attending school Ne 2065, 113 parents of high school seniors,
and 202 teachers. In additions, standard questionnaires
on the lifestyle of children, adolescents, and youth was used
during the study [18].

The inclusion criteria were as follows: availability of the
properly filled questionnaires; availability of the filled informed

Have a late supper

Eat cooked meals less than twice a day

Have insufficient physical activity

Spend less than 60 min per day outdoors
Have tried smoking

Smoke regularly

Have tried drinking alcohol

Lack sleep at night (sleep for six hours or less)

Spend more than three hours on homework

Spend much time on electronic gadgets

High school seniors

Fig. 1. Hygienic profile of today's high school seniors (%)
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Teachers
Fig. 2. Hygienic profile of today's high school seniors' parent and teachers (%)

consent being one of the questionnaire items; belonging to the
group of high school seniors, parents or teachers.

The questionnaire consisted of several items that included
questions about the time spent on electronic gadgets,
homework, night sleep, physical activity, healthy eating,
existence or lack of harmful habits, such as drinking alcohol and
smoking, as well as about the time spent outdoors [19]. The so-
called hygienic profile of high school seniors, their parents and
teachers was created based on the survey results. Hygienic
profile is a complex concept that includes comprehenive
hygienic characteristics of the lifestyle of high school seniors,
parents and teachers in general together with the estimated
time spent on electronic gadgets, time spent on homework,
sleep, existence or lack of harmful habits (drinking alcohol and
smoking), and the time spent outdoors. Furthermore, physical
activity and compliance with the principles of healthy eating
(the facts of having cooked meals, having meals at least twice
a day, having late suppers) were assessed.

Statistical processing of the results was performed using
the Excel 2016 spreadsheet (Microsoft; USA) and the Statistica
10 software package (Statsoft; USA). When performing data
processing, the results obtained were previously tested for
normality. Discriptive statistics, i.e. the mean (M) and standard
deviation (e), were used.

RESULTS

Among high school seniors, 88.6% spend much time
on electronic gadgets. It should be noted that 37.2% of them
spend more that three hours on homework, though 39.9%
demonstrate a constant lack of night sleep, i.e. sleep less than
six hours per day (Fig. 1).

Firthermore, it should be noted that high school seniors
often have unhealthy lifestyle. Thus, drinking alcohol is reported
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Have a late supper

[ Eat cooked meals less than twice a day

Bl Have insufficient physical activity
Drink alcohol

Smoke
[ Lack sleep at night
I Spend much time on electronic gadgets

B Do nothing to improve their health

Students' parents

in 35.3%, 4.0% smoke, and 12.7% note that they have tried
smoking. The today's high school seniors go out rarely and
spend a little time outdoors: 17.3% of adolescents spend less
than 60 min per day outdoors. Modern high school seniors
have insufficient physical activity in 54.3% of cases.

One third of today's high school seniors do not stick to the
principles of healthy eating: 25.1% eat cooked meals less than
twice a day. Late suppers taken less than two hours before
sleep (violation of the recommended interval) are reported
in 11.0% of high school seniors.

Among the high school seniors' parents, 30.1% spend
much time on electronic gadgets. It should be noted, that
46.9% of parents do nothing to improve their health, and more
than a half (55.7%) demonstrate a constant lack of night sleep,
i.e. sleep less than six hours per day (Fig. 2).

The high school seniors' parents often demonstrate such
unhealthy lifestyle choices, as drinking alcohol (25.6% of cases),
smoking (11.5% of cases). Modern parents of high school
seniors have insufficient physical activity in 49.6% of cases.
Furthermore, sometimes they do not stick to the principles
of healthy eating. For example, 20.4% of parents eat cooked
meals less than twice a day. Late suppers taken less than two
hours before sleep (violation of the recommended interval) are
reported in 15.0 % of parents.

Among the high school seniors' teachers, 37.8% spend
much time on electronic gadgets. It should be noted, that 41.7%
of teachers do nothing to improve their health, and more than a
half (59.2%) demonstrate a constant lack of night sleep, i.e. sleep
less than six hours per day (Fig. 2). The teachers of high school
seniors often demonstrate such unhealthy lifestyle choices, as
drinking alcohol (9.5% of cases), smoking (9.5% of cases). Modern
high school seniors' teachers have insufficient physical activity
in 42.8% of cases. Furthermore, the today's teachers sometimes
do not stick to the principles of healthy eating. Furthermore,
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38.3% of teachers eat cooked meals less than twice a day. Late
suppers taken less than two hours before sleep (violation of the
recommended interval) are reported in 26.0 % of teachers.

DISCUSSION

The study has made it possible to form a picture of the hygienic
profile of high school seniors, their parents and teachers,
as well as to reveal various unhealthy lifestyle choices.
According to the results, today's high school seniors, their
parents and even teachers demonstrate unhealthy lifestyle
choices that pose a challenge related to both lifestyle and
general health.

The questionnaire survey carried out as part of the
scientific research has revealed insufficient awareness and
compliance with healthy lifestyle in high school seniors,
their parents and teachers. This is a deeper problem of
public health, since high school seniors are often guided
by knowledge provided by teachers, parents and medical
professionals both at school and in their extracurricular
activities. For this reason, research shows that it is necessary
to involve experts in healthy lifestyle (pediatricians, family
and school physicians, nutritionists, and other competent
specialists in this field) to acquire knowledge and develop
skills. High school seniors, their parents and teachers
should be provided up-to-date information about the basics
of healthy lifestyle and the effects of non-compliance with
such lifestyle. Furthermore, high school seniors should be
provided an opportunity to make brief presentations on the
issue in their biology and PE classes, as well as to take part in
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The lack of a well-defined healthy lifestyle culture adopted by young people is one of the reasons behind them developing chronic non-communicable diseases.
The review summarizes the results of a number of scientific investigations of the relationship between behavioral risk factors and health indicators as registered
in the working and studying youth; we present the values reflecting the relative link between onset of chronic diseases and alcohol consumption, smoking, low
physical activity, sleep disturbance, nutritional habits and use of gadgets, and highlight the specific aspects of how the risk factors associated with the lifestyle
of youth are perceived.
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In the recent years, there has been much discussion revolving
around the diminishing share of young people among the
population of Russia, increasing level of morbidity, poorer
overall physical development of the people, disrupted
morphofunctional capabilities of the body [1-6], while the
background for all these issues is the society's urgent need
for active, healthy, creative individuals who are ready to realize
their potential in all spheres of life, with a focus on professional
activities [7].

At the ages 18 through 25, the body becomes biologically
mature and morphofunctional indicators reach their definitive
values, which makes young people interesting research
subjects; this is when they define their independent lifestyle
that largely shapes the state of health of a human being [8, 9].
Apart from the working young people, this age group includes
students that make up the majority of the country's young
population [10].

This review aims to analyze and summurize the results of a
number of scientific investigations of the relationship between
behavioral risk factors and health indicators as registered in the
working and studying youth;

Materials and methods

This is an analytical review of research investigating the
relationship between behavioral risk factors and health status
indicators in working and studying youth aged 18 to 25 years;
the papers reviewed were published from 2013 to 2023.
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We searched for the papers in elLibrary, East View, PubMed,
Google Scholar, Cyberleninka.

Top behavioral risk factors for health of young people

According to the World Health Organization (WHO), some of the
key promoters of morbidity and mortality are addictive behavior,
poor nutrition and insufficient physical activity [11]. The negative
consequences of alcohol abuse, both at the level of individuals
and population as a whole, make this habit a national security
concern. Alcohol is a proven factor triggering development
of diseases of various organs and systems of the body [12].
There is a review [13] that summarizes Russian medical and
sociological studies of the causes and consequences
of alcohol consumption. The researchers note that young people
are particularly susceptible to the grave effects of alcohol.

A noteworthy indicator is the rather high alcohol- and drug-
associated death rate among young people: in the last decade,
it has climbed up to 4.3 persons per 100000 population [14].
Among people aged 20 through 39, alcohol is a factor in 13.5%
of deaths [15]. Because of the social and economic crises,
unexpected unemployment, deteriorating living conditions and
quality of life, more young people began to consume alcohol
regularly, although previously they never had the habit [13, 16].

According to another study, working population of Russia,
young people included, saw no direct link between the
frequency of alcohol consumption and their health status,
although strong alcoholic beverages promote heart disease
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(RR =1.426; 95% CI: 1.190-1.709), hypertension (RR = 1.378;
95% Cl: 1.236-1.536) and liver disease (RR = 1.245; 95%
Cl: 1.008-1.538) [17]. In the cohort of higher school students,
the number of those suffering from chronic diseases increased
together with the frequency of consumption of alcohol. The
researchers have established the average correlation between
self-assessed health condition and alcohol abuse (r = 0.43),
and the relative risk (RR) of poor health was 1.1 [16].

The problem of tobacco smoking remains very acute
among the youth [18]. Smoking is an effective contributor to
the development and progression of diseases and disorders
of the cardiovascular system, such as atherosclerosis, vascular
endothelial damage, reduced oxygen supply to the tissues and
higher activity of the sympathetic nervous system. Moreover,
smoking boosts platelet aggregation and decreases the level
of high-density lipoproteins. According to a research paper
[19], young people that smoke run a 3.33 times higher risk
of myocardial infarction than their non-smoking counterparts,
and the elderly have this risk only 2.44 times higher.

An analysis of how the working population perceives
risks allowed identifying the difference between objective
and subjective knowledge. A paper [20] highlights that while
the participants of the respective study declared high danger
of smoking for human health, subjectively they underestimated
the significance of the risk in question. In terms of importance for
health, workers involved in industrial production rated smoking
fifth most important factor, while those in other professions —
third. Responding to the question of link between smoking
and health of the respondents, the respondents assessed the
danger of smoking ambiguously: 22% of smokers surveyed
considered smoking to be very dangerous (5 points out of 5),
45% of respondents from this group gave it 4 points, and 23%
of the smoking respondents found it difficult to characterize
the health hazard potential of smoking. The possible reason
behind this ambiguity is the fact that only 46% of smokers felt
the harmful effects of smoking on their health. The researchers
revealed no significant age- or gender-related differences
in the assessment of smoking. According to the published
papers [17], smoking increased the likelihood of chronic
respiratory diseases in the working population (RR = 1.39; 95%
Cl: 1.104-1.749). Another study discovered that smokers
felt sick more often than non-smokers, and their sicknesses
lasted longer [15]. Higher school students 17 through 20 years
old already exhibited negative consequences of smoking:
weakness (61%), sleep disorders (58%), headaches (43%),
frequent sore throats (39%), acute respiratory diseases (33%),
cough with sputum (31%), shortness of breath (15%), disorders
of the digestive system (8%). There are results of medical
examinations confirming complaints of the students [16].

Scientific circles in Russia and abroad have long been
discussing the mass indulgence of young people in smoking
hookahs, vaporizers and electronic cigarettes. The results
of the analysis of study reports authored by Russian and
foreign researchers lead to an unambiguous conclusion about
the destructive effect of electronic cigarettes: the damage
they do is comparable to smoking a classic cigarette and
aggravated by inhalation of the electronic cigarette's smoking
liquid [21, 22]. In the survey, young people mentioned stress,
social unsettledness and lack of knowledge of effective ways
of relaxation as the main causes of their addictive behavior [16].

Systematic violation of the daily routine, as confirmed by
numerous studies in this area, puts an additional burden on the
health of young people. Violation of the "sleep-wakefulness"
rhythm brings desynchronosis, which breaks the harmony
between the body's biological rhythms and those of the

environment; this broken bond brings disorders of the immune
[23], endocrine [24], cardiovascular, respiratory, digestive
and other functional systems [25]. One of the first Russian
studies [26] investigating the relationship between the sleep-
wakefulness rhythm patterns (regularity, fragmentation) and
cardiometabolic indicators revealed that a stable sleep pattern,
high daytime and low nighttime activity are associated with
a better condition of the circulatory system. The "social jetlag"
(SJL) term suggested by T.Roenneberg et al. reflects the
difference between the average nighttime sleep on workdays
and weekends. Currently, SJL is known to be associated with
several behavioral outcomes: less healthy eating patterns
[27], poorer performance in high school and university [28],
higher physical and verbal aggression exhibited by students
[29]. Prolonged sleep restriction affects behavioral responses
to food choices, especially hedonic food stimuli [24].

Workers, young people included, involved in industrial
production and other professions did not consider sleep
disturbance to be a highly significant factor of health
deterioration [20]. In higher school students, there was
established a strong link between a full night's sleep and how
well they felt (r = 0.86); against the background of a broken
daily routine, the RR of them self-assessing their health status
as low was 1.8 [16]. A lifestyle peculiarity for young students
was the longer gadget screen time [6, 30]. It was shown that
the actual daily routine of students actively using information
and communication technologies changed: they tended
to sleep less at night, were less physically activity and consumed
their meals within shorter periods of time [2]. Changed structure
of the daily routine and use of various electronic devices for
both educational and leisure purposes had a negative effect
on the health and well-being of young people [31, 32]. Studies
have also revealed the relative risks of hearing loss in young
people that use headphones at the maximum volume every day
(RR=3.20; 95% CI: 2.40-5.21) [33] and the risk of development
of eye and adnexa diseases as a result of non-compliance with
the hygienic rules developed for users of electronic devices
(RR=1.21; 95% CI: 1.1-1.6) [6].

Throughout life, nutrition is a necessity for a human being,
and it has specific features in every age period. The health
of society depends on how well nutrition of a person and
population in general fits the physiological needs [11, 34, 35].
Researchers often discuss the issues of faulty catering,
imbalanced food sets and biological value of diets of children,
adolescents, youth and adults in various regions of Russia
[56, 17]. They conclude that the current pattern of nutrition
practiced by the young people generally discourages adoption
of a healthy food consumption culture and, on the contrary,
causes development of alimentary-dependent diseases
[4, 36]. Along with unfavorable environmental conditions,
in some cases harmful working conditions exacerbate the
deficiency of essential nutrients against the background of any
disease, stress, antibiotics intake and widely followed dieting
plans [37].

Unsound diets, faulty in nutritional value and food intake
time alike, is a common problem for the working population
[38]. Often, lacking time and awareness of the basics of
healthy nutrition, working people did not focus on what kind
of food and how much they ate, preferring deeply processed
foodstuff [39]. In a study that assessed behavioral health risks
faced by the working population of Russia, regression analysis
showed that 55% of the examined "unhealthy eaters" were
prone to developing chronic diseases, with the probability
of endocrine system diseases being 1.6 times higher for them
than for the control group [17]. An interesting fact [20]: only
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19% of the respondents employed in the industrial sector
regarded unhealthy nutrition as one of the top five strongest
factors affecting health of an individual. Those working outside
industrial production facilities expressed similar opinion in 33%
of cases (p = 0.010). Among industrial workers who stated the
absolute need to maintain a healthy diet, only 23% included
nutrition in the system of important risk factors, while among
the respondents from other walks of life this number was
34% (p = 0.020). According to the leading Russian scientists,
malnutrition accounts for 30% to 50% of the causes of various
chronic non-communicable diseases [5, 35].

[t has been proven that a full value breakfast helps feel full
throughout the day, reduces cravings for high-calorie foods
and mitigates the risk of obesity [40]. Foreign researchers
have shown that a snack-free diet that includes a mandatory
breakfast and implies consumption of most of the daily calories
in the morning and around noon [41], as well as a varied diet
[42], reduce chronic inflammation, improve circadian regulation,
stress tolerance and the state of the intestinal microbiome.
People who ate a large amount of whole grains and vegetables
had a healthy gut microflora [43]. However, the habits
of young people indicated early formation of incorrect nutritional
behavioral patterns: frequent dismissal of breakfast, high
consumption of sugar, salt, fats, refined food and insufficient
consumption of dishes from cereals, vegetables, fruits, fish and
oils [2, 18, 44, 45]. The assessment of the effect poor nutrition
has on the health of higher school students revealed a close
relationship thereof with chronic diseases (r = 0.85), with the
RR of health disorders at 4.9 [16].

[t has been established that consumption of food high
in added sugar and frequent snacking provoke growth of the
level of cholesterol, triglycerides and low-density lipoproteins
in blood, increases body mass index and reduces insulin
sensitivity [46]. The situation is further aggravated by the high
popularity of products with low biological value: consumed
in excess, they contribute significantly to the development
of metabolic syndrome [47]. A study [18] has shown that
Russian higher school students, compared to their English
peers, snack on hamburgers and hot dogs 3 times less often,
do not prefer potato chips between meals (chosen by 2.9%
of the former compared to 47.4% of the latter) and drink
sweet carbonated drinks only occasionally (0.5% vs. 41.4%
of students, respectively).

The matter of significance of insufficient physical activity
is an urgent one for the healthcare systems all over the world,
not only in Russia [48]. Physical activity is a broader concept
than just sports. It includes any movement of the body powered
by the skeletal muscles that results in expenditure of energy
at the level exceeding that of state of rest. Sports activities
make up only 5 through 15% of the daily energy expenditure
generally in the population. Regardless of gender and age,
regular physical activity has a positive effect: alleviates
arterial hypertension, reduces severity of hyperglycemia and
dyslipidemia, and helps control excessive body weight [11].

According to the research reports, workers that moved less
self-assessed their health worse than those who purposefully
practiced physical activity (RR = 1.208; 95% Cl: 1.138-1.281),
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and the the former were 1.3 time more likely to have chronic
lung diseases, hypertension and high blood pressure than the
latter [17]. Another study has established that students whose
level of physical activity was low felt worse in general, with
the link between the level and the self-perceived health status
being significant (r = 0.75), and the RR of health disorders
for such students was at 1.5 [16].

Health risk analysis methodology

The health risk analysis methodology includes three interrelated
elements: assessment of the risk, communication of the
respective information/message and risk management.
In this sequence, communication is an element in its own right
because there are two levels of risk interpretation: 1) expert
knowledge, formed on the basis of scientific research on risk
assessment, and 2) ordinary knowledge, formed by laypersons
based on the subjective experience and data obtained directly
through everyday communication and online. The perception
of behavioral risk factors had a multilevel structure: firstly,
risks to the health of the respondents themselves and health
in general were perceived differently; secondly, awareness
of the risk and self-preserving behavior were not interconnected
directly; thirdly, respondents more often found important
threats that they had less control of, e.g., workers involved
in industrial production attached more importance to unfavorable
environmental factors and not lifestyle factors [20]. Therefore,
to match the "observed" and "perceived" risks and consequently
improve control over them, it would help to correctly assess the
risks and communicate results of the studies to laypersons in
a timely manner. Development of understanding of the need
for positive changes in the lifestyle and creation of the respective
motivation in relation to a person's health are considered to be
of great importance.

Researchers [1-6, 8, 35, 49] believe that preventive
measures planting the healthy lifestyle among young people
will lead to positive changes in their physical health and quality
of life, including psychological well-being, social relationships
and interaction with the environment.

CONCLUSION

The review showed that behavioral risk factors, to varying
degrees, had a negative effect on both how young people
self-assess their health and its objective condition confirmed
clinically. The research papers pay much attention to evaluation
of health of young students, prevalence of individual behavioral
risk factors and their relationship with the development of non-
communicable diseases. The data on the health status and
lifestyle of the working youth more often cover either the entire
working-age population or those over 25 years of age. There
are very few publications that assess the risk factors peculiar to
the lifestyle of young working people starting their professional
careers. In order to develop health-preserving programs for
deployment in work and higher school environments, it is
necessary to investigate the modifiable risk factors in different
age and social groups of young people.

2. Milushkina OYu, Skoblina NA, Markelova SV, Bulatseva MB,
Mamchur NN, Gracheva MN. Gigienicheskaya kharakteristika
obraza zhizni sovremennoy studencheskoy molodezhi. V knige:
Gerasimenko NF, Glybochko PV, Milushkina OYu, Popov VI,



10.

11.

12.

13.

14.

15.

16.

17.

18.

OB30P JINTEPATYPbI

Starodubov VI, Tutelyan VA, redaktory. Zdorov'e molodezhi:
novye vyzovy i perspektivy. M., 2019; p. 32-44 (in Rus.).

Popov VI, Sudakov DV, Sudakov OV. Otsenka psikhologicheskogo
zdorov'ya studentov meditsinskogo wuza. V knige: Gerasimenko NF,
Glybochko PV, Esaulenko IE, Milushkina OYu, Popov VI,
Starodubov VI, Tutelyan VA, redaktory. Zdorov'e molodezhi:
novye vyzovy i perspektivy. M., 2019; p. 110-26 (in Rus.).
Setko AG, Bulycheva EV, Setko NP. Osobennosti razvitiya
donozologicheskikh izmeneniy v psikhicheskom i fizicheskom
zdorov'e u uchashchikhsya pokoleniya Z. Analiz riska zdorov'yu.
2019; (4): 158-64 (in Rus.).

Istomin AV, Saarkoppel LM. Sovremennye gigienicheskie
problemy fakticheskogo pitaniya naseleniya. V sbornike: Materialy
mezhdunarodnoy nauchno-prakticheskoy konferentsii «<Zdorov'e
i okruzhayushchaya sreda»; 19-20 noyabrya 2020 g.; Minsk:
Belorusskiy gosudarstvennyy universitet, 2021: 275-7 (in Rus.).
Skoblina NA, Popov VI, Eremin AL, Markelova SV, Milushkina OYu,
Obrubov SA, et al. Riski razvitiya bolezney glaza i ego
pridatochnogo apparata u obuchayushchikhsya v usloviyakh
narusheniya gigienicheskikh pravil ispol'zovaniya elektronnykh
ustroystv. Gigiena i sanitariya. 2021; 100 (3): 279-84 (in Rus.).
Bukhtiyarov IV, Zemlyakova SS. Meditsinskaya deyatel'nost'
v sisteme okhrany zdorov'ya rabotayushchikh grazhdan v
Rossiyskoy Federatsii. Meditsina truda i promyshlennaya
ekologiya. 2022; 62 (6): 362-76 (in Rus.).

Sokolova NV, Goncharova |G, Gubina Ol, Melikhova EP.
Osobennosti formirovaniya tsennosti zdorov'ya i zdorovogo
obraza zhizni sovremennoy molodezhi. V knige: Starodubov
VI, Tutelyan VA, redaktory. Sistema zdorov'esberezheniya
studencheskoy molodezhi: XXI vek. M., 2021; p. 90-104 (in Rus.).
Musau Z. Lifestyle diseases pose new burden for Africa. Africa
Renewal. 2017; 30 (3): 10-11.

Kopylov AS. Zdorov'e studencheskoy molodezhi i faktory riska,
ego opredelyayushchie. Rossiyskiy vestnik gigieny. 2022; (1):
38-45 (in Rus.).

Drapkina OM, Kontsevaya AV, Kalinina AM, Avdeev SN,
Agaltsov MV, Aleksandrova LM, et al. Profilaktika khronicheskikh
neinfektsionnykh zabolevaniy v Rossiyskoy Federatsii. Natsional'noe
rukovodstvo 2022. Kardiovaskulyarnaya terapiya i profilaktika.
2022; 21 (4): 5-232 (in Rus.).

Shapovalova EB, Indukaeva EV, Artamonova GV. Strategii
obshchestvennogo zdravookhraneniya po snizheniyu vrednogo
vozdeystviya alkogolya. Profilakticheskaya meditsina. 2021; 24
(7): 7-13 (in Rus.).

Lebedeva-Nesevrya NA, Zhdanova-Zaplesvichko 1G, Rerke VI,
Barg AO. Potreblenie alkogolya kak faktor riska zdorov'yu
naseleniya: obzor rossiyskikh issledovaniy. Analiz riska zdorov'yu.
2017; (4): 147-60 (in Rus.).

Akishin SV, Dementev AA. Sovremennoe sostoyanie i problemy
formirovaniya zdorovogo obraza zhizni, otsenka riska faktorov obraza
zhizni na zdorov'e obuchayushcheysya molodezhi g. Ryazani. V
knige: Gerasimenko NF, Glybochko PV, Esaulenko IE, Milushkina
OVYu, Popov VI, Starodubov VI, Tutelyan VA, redaktory. Zdorov'e
molodezhi: novye vyzovy i perspektivy. M., 2019; p. 78-93 (in Rus.).
Kontsevaya AV, Antsiferova AA, Kalinina AM, Popovich MV,
Gambaryan MG, Gornyy BE, et al. Obzor otechestvennogo
opyta realizatsii korporativnykh programm ukrepleniya zdorov'ya,
napravlennykh na korrektsiyu povedencheskikh faktorov riska.
Profilakticheskaya meditsina. 2021; 24 (1): 109-17 (in Rus.).
Esaulenko |IE, Popov VI, Petrova TN. Vliyanie usloviy i obraza
zhizni na zdorov'e studentov: mediko-sotsial'naya kharakteristika
prioritetnykh faktorov riska. V knige: Gerasimenko NF, Glybochko PV,
Esaulenko IE, Milushkina OYu, Popov VI, Starodubov VI, Tutelyan VA,
redaktory. Zdorov'e molodezhi: novye vyzovy i perspektivy. M.,
2019; p. 8-31 (in Rus.).

Lebedeva-Nesevrya NA, Eliseeva SYu. Otsenka riska,
svyazannogo s vozdeystviem povedencheskikh faktorov na
zdorov'e rabotayushchego naseleniya Rossii. Zdorov'e naseleniya
i sreda obitaniya — ZNiSO. 2018; 5 (302): 8-11 (in Rus.).
Gorbatkova EYu, Zulkarnaev TR, Akhmadullin UZ, Akhmadullina KhM,
Gorbatkov SA, Khusnutdinova ZA, et al. Gigienicheskaya otsenka
obraza zhizni studentov vysshikh uchebnykh zavedeniy. Gigiena i
sanitariya. 2022; 101 (5): 532-8 (in Rus).

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Novikova IA, Khlynova OV, Nekrutenko LA. Profil' faktorov
riska infarkta miokarda: fokus na molodoy vozrast. Analiz riska
zdorov'yu. 2021; (3): 160-6 (in Rus).

Barg AO. Osobennosti povedencheskikh faktorov riska zdorov'yu
u rabotnikov promyshlennykh predpriyatiy. Gigiena i sanitariya.
2016; 95 (1): 48-53 (in Rus.).

Skvortsova ES, Mamchenko MM. Kurenie elektronnykh sigaret
kak mediko-sotsial'naya problema. Profilakticheskaya meditsina.
2021; 24 (8): 89-94 (in Rus).

El Golli N, Jrad-Lamine A, Neffati H, Rahali D, Dallagi Y, Dkhili H,
et al. Impact of e-cigarette refill liquid with or without nicotine on
liver function in adult rats. Toxicology Mechanisms and Methods.
2016; 26 (6): 433-40.

Benedict C, Vogel H, Jonas W, Woting A, Blaut M, Schiirmann A,
et al. Gut microbiota and glucometabolic alterations in response
to recurrent partial sleep deprivation in normal-weight young
individuals. Molecular Metabolism. 2016; 5 (12): 1175-86.
Cedernaes J, Lampola L, Axelsson EK, Liethof L, Hassanzadeh S,
Yeganeh A, et al. A single night of partial sleep loss impairs fasting
insulin sensitivity but does not affect cephalic phase insulin release
in young men. Journal of Sleep Research; 2016; 25 (1): 5-10.
Zenina OYu, Makarova I, Ignatova YuP, Aksenova AV.
Khronofiziologiya i khronopatologiya serdechno-sosudistoy sistemy
(obzor literatury). Ekologiya cheloveka. 2017; (1): 25-33 (in Rus.).
Bochkarev MV, Korostovtseva LS, Tataraidze AB, Orlov AV, Rotar OF,
Ragozin RO, et al. Regulyarnost' ritma «son-bodrstvovanie» i
kardiometabolicheskie pokazateli. Zhurnal nevrologii i psikhiatrii
imeni S. S. Korsakova. 2021; 121 (4): 57-62 (in Rus.).
Almoosawi S, Palla L, Walshe |, Vingeliene S, Ellis J. Long sleep
duration and social jetlag are associated inversely with a healthy
dietary pattern in adults: results from the UK national diet and nutrition
survey rolling programme Y1-4. Nutrients. 2018; 10 (9): 1131.
Diaz-Morales JF, Escribano C. Social jetlag, academic
achievement and cognitive performance: understanding gender/
sex differences. Chronobiol Int. 2015; 32 (6): 822-31.

Randler C, Vollmer C. Aggression in young adults — A matter of
short sleep and social jetlag? Psychol Rep. 2013; 113 (3): 754-65.
Ushakov 1B, Popov VI, Skoblina NA, Markelova SV. Dlitel'nost'
ispol'zovaniya mobil'nykh elektronnykh ustroystv kak sovremennyy
faktor riska zdorov'yu detey, podrostkov i molodezhi. Ekologiya
cheloveka. 2021; (7): 43-50 (in Rus).

Milushkina OYu, Popov VI, Skoblina NA, Markelova SV, Pavlova
GV, Martyusheva VI, et al. Dlitel'nost' ispol'zovaniya mobil'nykh
elektronnykh ustroystv s naushnikami uchashchimisya, kak
sovremennyy faktor riska sostoyaniyu ikh organa slukha.
Sovremennye problemy zdravookhraneniya i meditsinskoy
statistiki. 2021; (3): 77-90 (in Rus.).

Setko NP, Korshunova RV. Gigienicheskaya kharakteristika
faktorov riska narusheniya zreniya u studentov. Sanitarnyy vrach.
2021; (2): 37-43 (in Rus.).

Skoblina NA, Pavlova GV, Melikhova EP, Martyusheva VI,
Markelova SV, Popov MV, et al. Vliyanie ispol'zovaniya mobil'nykh
elektronnykh ustroystv s audionaushnikami na samochuvstvie
lits molodogo vozrasta. Zdorov'e naseleniya i sreda obitaniya —
ZNiSO. 2022; 30 (3): 24-9 (in Rus.)

Kuchma VR, Sokolova SB. Osnovnye trendy povedencheskikh
riskov, opasnykh dlya zdorov'ya. Analiz riska zdorov'yu. 2019; (2):
4-13 (in Rus.).

Tutelyan VA. Zdorovoe pitanie dlya obshchestvennogo zdorov'ya.
Obshchestvennoe zdorov'e. 2021; 1 (1): 56-64. Russian.
Kodentsova VM, Beketova NA, Nikityuk DB, Tutelyan VA. Kharakteristika
obespechennosti vitaminami vzroslogo naseleniya Rossiyskoy
Federatsii. Profilakticheskaya meditsina. 2018; 21 (4): 32-7 (in Rus.).
Rusakov VN, Istomin AV, Rumyantseva LA, Vetrova OV, Mikhaylov |G,
Vedilina MT. Razvitie fundamental'nykh i prikladnykh issledovaniy
v oblasti gigieny pitaniya (obzor literatury). Gigiena i sanitariya.
2021; 100 (9): 991-7 (in Rus).

Karamnova NS, Shalnova SA, Deev AD, Tarasov VI, Balanova YUA,
Imaeva AE, et al. Kharakter pitaniya vzroslogo naseleniya po
rezul'tatam epidemiologicheskogo issledovaniya ESSE-RF.
Kardiovaskulyarnaya terapiya i profilaktika. 2018; (4): 61-6 (in Rus).
Onufrak SJ, Zaganjor H, Pan L, Lee-Kwan SH, Park S, Harris DM.
Foods and beverages obtained at worksites in the United States.

POCCUICKNIA BECTHUK TUIMEHBI |2, 2023 | RBH.RSMU.PRESS



LITERATURE REVIEW

40.

41.

42.

43.

44.

Journal of the academy of nutrition and diabetics. 2019; 119 (6):
999-1008.

Maksimenko LV, Karavaeva Rokhas T. Zavtrak kak mera
profilaktiki izbytochnoy massy tela sredi studentov. Voprosy
pitaniya. 2018; 87 (S5): 967 (in Rus.).

Maugeri A, Vinciguerra M. The Effects of meal timing and
frequency, caloric restriction, and fasting on cardiovascular health:
an overview. Journal of Lipid and Atherosclerosis. 2020; 9 (1): 140.
Johnson AJ, Vangay P, Al-Ghalith GA, Hillmann BM, Ward TL,
Shields-Cutler RR, et al. Daily sampling reveals personalized diet-
microbiome associations in humans. Cell Host & Microbe. 2019;
25 (6): 789-802.€5.

David LA, Maurice CF, Carmody RN, Gootenberg DB, Button JE,
Wolfe BE, et al. Diet rapidly and reproducibly alters the human gut
microbiome. Nature. 2014; 505 (7484): 559-63.

Glybochko PV, Esaulenko IE, Popov VI, Petrova TN. Zdorov'e
studentov meditsinskikh vuzov Rossii: problemy i puti ikh
resheniya. Sechenovskiy vestnik. 2017; 2 (28): 4-11 (in Rus.).

JNutepatypa

1.

10.

11.

RUSSIAN BULLETIN OF HYGIENE | 2, 2023 | RBH.RSMU.PRESS

Kyuma B. P., HapblwknHa E. B. LLkonbHasa 1 yHuBepcuteTcKas
MeovuvHa B EBpone: cocTosiHve, npobnembl 1 NyTU peLLeHnst
(HekoTOpble nTorm XIX EBpONEencKoro KoHrpecca no LWKOMbHOM 1
yHMBepcuTeTCcKom Meanumne). Megnatpus. >KypHan nmenn I H.
CnepaHckoro. 2018; 97 (5): 217-23.

MunywkumHa O. 0., CkobnmHa H. A., Mapkenosa C. B.,
Bynauesa M. B., Mam4dyp H. H., Ipadesa M. H. [urnerHnyeckas
XapakTepucTvka obpasa >K13HW COBPEMEHHOWN CTyAeH4ECKOW
Monoaexu. B kHure: lepacumerHko H. @., Mbiboyko 1. B.,
MunykuHa O. HO., Monos B. W., Crapoaytos B. W., TytenssH B. A,
penakTopbl. 300POBbE MOMOAEKW: HOBbIE BbI30BbI 1 MEPCEKTVIBBI.
M., 2019; c. 32-44.

Monos B. W., CymakoB [. B., CymakoB O. B. OueHka
MCYXOMOMMHYECKOro 340P0Bbs CTYAEHTOB MeAVLIMHCKOrO By3a. B
kHure: epacumerko H. @., Mmbiboyko M. B., Ecaynexko V. 3.,
MunykuHa O. HO., Monos B. W., Crapoaytos B. W., TytenssH B. A,
penakTopbl. 300POBbE MOMOAEXM: HOBbIE BbI30BbI 11 MEPCMNEKTUBDI.
M., 2019; c. 110-26.

Cetko A. T, BynbideBa E. B., CeTko H. . OcobeHHOCTY pa3BuTs
[OHO30/I0MHECKMX U3MEHEHNIA B MCUXMYECKOM U (DU3NHECKOM
3[10POBbE Y yHaLLMXCS NOKOoNeHns Z. AHanm3 purcka 340P0BbHO.
2019; (4): 158-64.

VictomnH A, B., Caapkonnenb Jl. M. CoBpemeHHble
rurveHnYeckme Npobnemsl PakTUHECKOro MMTanHns HaceneHus. B
cbopHuke: MaTtepuanbl MexXayHapOAHOW Hay4YHO-MPaKTU4ECKO
KoHdepeHuMn «300poBbe U OKpyxKatowas cpega»; 19-20
Hos16psi 2020 r.; MuHck: Benopycckuii rocyaapCTBEHHbIN
yHuBepcuTet, 2021; 275-7.

CkobmmHa H. A., Monos B. W., Epemun A. J1., Mapkenosa C. B.,
MunywkumHa O. KO., O6pyboB C. A. 1 ap. Puckn passutus
BonesHei rmasa v ero NPUAATO4HOro anmnapara y oby4atoLLyxcs
B YCNOBUSIX HapYLLEHVSI TUMMEHNHECKIX NMPaBUI1 MCTONb30BaHNS
3NEKTPOHHbBIX YCTPONCTB. [ureHa n caHntapus. 2021; 100 (3):
279-84.

Byxmnapos M. B., 3emnsikoBa C. C. MeanumHcKas aesTensHoCTb
B CUCTEMe OXpaHbl 3[40pOBbs paboTatolmx rpakiaH B
Poccuinckon ®epepaumm. MegmumHa Tpyaa v NpoMblLLneHHas
akonorus. 2022; 62 (6): 362-76.

CokonoBa H. B., loH4aposa W. I, TyéuHa O. V1., Mennxosa E. 1.
OcobeHHOCTU hOPMUPOBaHMS LIEHHOCTW 300PO0BbS 1 300POBOrO
06pasa »V3HN coBpemMeHHoM Monoaéxu. B kHure: Craponytos B. V1.,
TytenbsiH B. A., penakTopbl. CucTema 300poBbecOHeperkeHns
cTyaeH4eckon monogexn: XXl sek. M., 2021; ¢. 90-104.

Musau Z. Lifestyle diseases pose new burden for Africa. Africa
Renewal. 2017; 30 (3): 10-11.

Konbinos A. C. 300poBbe CTyAeHYeCKON MONOAEXM 1 (hakTopbl
pucka, ero onpefenstoLime. POCCUNCKNA BECTHUK MUMUEHbI.
2022; (1): 38-45.

OpankmnHa O. M., KoHueBas A. B., KanuHuHa A. M.,
AspeeB C. H., Aranbuos M. B., AnekcaHgpoBa J1. M. n agp.

45.

46.

47.

48.

49.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mitrokhin OV, Matveev AA, Ermakova NA, Belova EV. Otsenka riska
vozniknoveniya alimentarno-zavisimykh zabolevaniy studentov v svyazi
s usloviyami pitaniya. Analiz riska zdorov'yu. 2019; (4): 69-76 (in Rus.).
DiNicolantonio JJ, Lucan SC. The wrong white crystals: not salt
but sugar as aetiological in hypertension and cardiometabolic
disease. Open Heart. 2014; 1 (1): e000167.

Greenwood DC, Threapleton DE, Evans CE, Cleghorn CL, Nykjaer
C, Woodhead C, et al. Association between sugar-sweetened and
artificially sweetened soft drinks and type 2 diabetes: systematic
review and dose-response meta-analysis of prospective studies.
Br J Nutr. 2014; 12 (5): 725-34.

Grishan MA. Fiziologicheskie posledstviya gipodinamii dlya
organizma cheloveka. Zhurnal nauchnykh statey. Zdorov'e i
obrazovanie v XX| veke. 2018; 20 (12): 70-3 (in Rus.).
Gorbatkova EYu, Akhmadullina KhM, Akhmadullin UZ. Rol'
gigienicheskogo obucheniya i vospitaniya v sisteme sokhraneniya
i ukrepleniya zdorov'ya studentov vuzov. Gigiena i sanitariya.
2023; 102 (2): 162-8 (in Rus.).

[MpodurnakTika XPOHUYECKUX HENHMEKLMOHHbIX 3aboneBaHui
B Poccuinckon degepaunm. HaumoHansHoe pykoBoacTso 2022.
KapgunosackynspHaa Tepanus 1 npodunaktika. 2022; 21 (4):
5-232.

LLlanoBanoea 3. b., MHoykaesa E. B., AptamoHoBa [. B.
CTpaTermm obLeCcTBEHHOIO 34paBOOXPAHEHWS MO CHYKEHNIO
BpeaHoro Bo3fencTtsus  ankorons. [podunaktnyeckas
MegmunHa. 2021; 24 (7): 7-13.

Nebepesa-Hecesps H. A., >KpgaHosa-3annecsuyko . T,
Pepke B. ., Bapr A. O. lNoTpebneHre ankorons kak gaxkTtop
pyricKa 300POBbIO HaceneHust: 0630p POCCUINCKMX UCCNEAOBaHN.
AHanma prcka 30opoBbto. 2017; (4): 147-60.

AxmwmH C. B., HemeHTeeB A. A. COBpeMeHHOe COCTOsiHME W
npobnembl HopMUPOBaHKS 300POBOr0 0bpasa »K13HK, OLeHKa
prcka hakTopoB 0bpasa >KM3HN Ha 340pOBbe OByYaroLLEencst
mMornoaexu r. PagaHu. B kHure: lfepacumverko H. @., Mbiboyko 1. B.,
Ecaynerko 1. 3., MunywikuHa O. HO., Monos B. 1., Ctapony6os B. .,
TytenbsH B. A., penaktopbl. 300pOBbe MOJIOAEXKN: HOBblE
BbI30BbI 1 NepcnekTvBbl. M., 2019; c. 78-93.

KoHuesas A. B., AHumdeposa A. A., KanvHiHa A. M., Monosiy M. B.,
[ambapsiH M. T., TopHbIi B. 3. n gp. O630p OTEHECTBEHHOIO
onbiTa peanuaaluy KoprnopaTUBHbIX MPOrpamMM YKpenieHus
3[10POBbS1, HaMPaBEHHbIX Ha KOPPEKLVIKO MOBEAEHHECKIX (DaKTOPOB
pucka. MNpodunakTnyeckaa meguumHa. 2021; 24 (1): 109-17.
Ecaynenko WN. 3., lMNMonos B .M., MetpoBa T. H. BnusHue
YCNnoBuUiA 1 obpasa >KMU3HW Ha 3[00POBbE CTYAEHTOB: MEAUKO-
coupanbHas xapakTepucTka MpropuUTETHbIX (haKTOPOB prcCKa.
B kHure: lepacumerko H. @., MMbidoyko I1. B., Ecaynexko L. 3.,
MunyliknHa O. HO., Moros B. W., Ctapony6os B. W., TytenesH B. A,
penakTopbl. 300POBbE MOMOAEXM: HOBbIE BbI30BbI 1 MEPCMEKTVIBBI.
M., 2019; c. 8-31.

Nebenesa-Hecesps H. A., Ennceesa C. HO. OugeHka pucka,
CBSI3aHHOMO C BO3LEWCTBMEM NOBeAeHYeCcKMX (HakTopoB
Ha 340poBbe paboTatoLlero HaceneHust Poccun. 3poposbe
HaceneHus 1 cpefa obutaHns — 3HMCO. 2018; 5 (302): 8-11.
[opbatkoBa E. KO., 3ynbkapHaes T. P., AxmagynnvH Y. 3.,
AxmagynnuHa X. M., lfopbatkoB C. A., XycHyTamHoBa 3. A. 1
op. TurveHndeckas oleHka obpasa >KWU3HWU CTYAEHTOB BbICLLUMX
y4ebHbIX 3aBeaeHuin. MrveHa 1 caHuTapus. 2022; 101 (5): 532-8.
Hosukosa M. A., XneiHoBa O. B., HekpyTeHko J1. A. MNpodunb
(hakToOpOB pucka MHMapKTa Muokapga: (QoKyC Ha MOSOAOM
BO3pacT. AHanm3 pucka 34opossto. 2021; (3): 160-6.

Bapr A. O. OcobeHHOCTM NoBefeHYecKX (hakTopOB pucKa
300POBbI0 Y PabOTHUKOB MPOMbILLMEHHbBIX MPEeanpUATURA.
[vrneHa v cannTtapus. 2016; 95 (1): 48-53.

CkeopuoBa E. C., MamyeHko M. M. KypeHune an1eKTPOHHbIX
curapet kak Megrko-coupansHas npobnema. MNpodunaxkTiyeckas
MeauumHa. 2021; 24 (8): 89-94.

El Golli N, Jrad-Lamine A, Neffati H, Rahali D, Dallagi Y, Dkhili H,
et al. Impact of e-cigarette refill liquid with or without nicotine on



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

OB30P JINTEPATYPbI

liver function in adult rats. Toxicology Mechanisms and Methods.
2016; 26 (6): 433-40.

Benedict C, Vogel H, Jonas W, Woting A, Blaut M, Schiirmann A,
et al. Gut microbiota and glucometabolic alterations in response
to recurrent partial sleep deprivation in normal-weight young
individuals. Molecular Metabolism. 2016; 5 (12): 1175-86.
Cedernaes J, Lampola L, Axelsson EK, Liethof L, Hassanzadeh S,
Yeganeh A, et al. A single night of partial sleep loss impairs fasting
insulin sensitivity but does not affect cephalic phase insulin release
in young men. Journal of Sleep Research; 2016; 25 (1): 5-10.
3BenuHa O. 0., Makaposa V. W., Nrnatosa tO. 1., AkceHoBa A.
B. XpoHothnanonorus n xpoHonaTonorns cepagyHo-cocyamcTon
cucTeMbl (0630p nuTepaTypbl). Skonorns Yenoseka. 2017; (1):
25-33.

Boukapes M. B., KopocTosugesa J1. C., Tatapanage A. b., Oprnos A. B,
Potapb O. IM., ParoauH P. O. 1 ap. PerynspHOCTb pUtMa «COoH-
6ofopcTBOBaHME» U KapAvoMeTabonMyeckne mnokasaTenu.
2KypHan Hesponorum n nevxvatpumn uveHn C. C. Kopcakosa.
2021; 121 (4): 57-62.

Almoosawi S, Palla L, Walshe |, Vingeliene S, Ellis J. Long sleep
duration and social jetlag are associated inversely with a healthy
dietary pattern in adults: results from the UK national diet and
nutrition survey rolling programme Y1-4. Nutrients. 2018; 10 (9):
1131.

Diaz-Morales JF, Escribano C. Social jetlag, academic
achievement and cognitive performance: understanding gender/
sex differences. Chronobiol Int. 2015; 32 (6): 822-31.

Randler C, Vollmer C. Aggression in young adults — A matter of
short sleep and social jetlag? Psychol Rep. 2013; 113 (3): 754-65.
YwakoB V. B., MNornos B. ., CkobnmHa H. A., Mapkenosa C. B.
OnnTensHOCTb  MCMONBb30BaHUS MOBUIIbHBIX  3NEKTPOHHBIX
YCTPOWCTB Kak COBPEMEHHbIN (DaKTOp puUcKa 340POBLIO AETEN,
NMOAPOCTKOB 1 MOoAeXmM. Skonorus Yenoseka. 2021; (7): 43-50.
MunywkuHa O. HO., Monos B. ., CkobnnHa H. A., Mapkenosa
C. B., MNaenoea I. B., MapTiowesa B. . n gp. OaMTensHoCTb
1CMONb30BaHNA  MOOUBHBIX  3NEKTPOHHbIX  YCTPOMCTB C
HayLUHVKaMW yHaLLMMKUCS Kak COBPEMEHHBI (hakTop purcka
cocTosiHMIO 1X opraHa cnyxa. CoBpemeHHble npobnembl
3[PaBOOXPaHEHNS 1 MeaULMHCKOW cTatucTukim, 2021; (3): 77-90.
Cetko H. ., KopluyHosa P. B. [urneHn4eckas xapaktepucTika
(haKTOpOB prcCka HapyLLEHNs 3peHns Y CTyAeHToB. CaHuTapHbIi
Bpay. 2021; (2): 37-43.

CkobmmHa H. A., Masnosa I. B., Menmxoga E. 1., MapTtoLuesa B. V1.,
Mapkenosa C. B., lNonos M. B. n gp. BavsHre ncnonb3osaHnst
MOOUIIBHBIX 3NIEKTPOHHbBIX YCTPONCTB C ayAMoHayLLIHVKaMW Ha
CcamOo4yBCTBYE L, MONOAOrO Bo3pacTa. 340POBbe HaCeNeHNs 1
cpena obutaHns — 3HMCO. 2022; 30 (3): 24-9.

Kyuma B. P., Cokonosa C. 5. OcHoBHble TpeHbl NOBEAEHHECKIIX
PUCKOB, OMacHbIX Ansi 300POBbs. AHAMM3 puUCKa 300POBbIO.
2019; (2): 4-13.

TytenbsH B. A. 3popoBoe nutaHve aOns 0OWEeCTBEHHOMO
3n0poBbst. ObLlecTBeHHoe 3a0poBbe. 2021; 1 (1): 56-64.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

KopgeHuosa B. M., Beketosa H. A., Hukumiok . B., TytensaH B. A
XapakTepucTika obecrne4eHHOCTN BUTamMUHaMK B3POCIOro
HaceneHna Poccuinnckon ®Pepepaumn. [podunakrnyeckas
MeauumHa. 2018; 21 (4): 32-7.

Pycakos B. H., VictomuH A. B., PymsHuesa J1. A., Betpoga O. B.,
Mwnxannos V. T., BegnnuHa M. T. Passutne dyHaaMmeHTanbHbIX 1
NpVKNagHbIX MCCnefoBaHuii B 061acTi rurveHbl NuTaHmus (063op
nuTepatypsl). MrveHa n canutapus. 2021; 100 (9): 991-7.
KapamHosa H. C., LLlansHoBa C. A., dees A. [., Tapacos B. .,
BanaroBa KO. A., MimaeBa A. 3. 1 Op. XapakTep nuUTaHuUs
B3POCSIOr0 HaceneHnst Mo pesynsratam SMMAEMUONIOrMHECKOro
nccnepoBarvs OCCE-P®. KapguoBackynspHas Tepanus u
npodunakTvka. 2018; (4): 61-6.

Onufrak SJ, Zaganjor H, Pan L, Lee-Kwan SH, Park S, Harris DM.
Foods and beverages obtained at worksites in the United States.
Journal of the academy of nutrition and diabetics. 2019; 119 (6):
999-1008.

Makcumerko J1. B., KapaBaeBa Poxac T. 3aBTpak kak mMepa
NPOMUNaKTUKN N3OBbITOYHOW Macchl Tena cpein CTYOEeHTOB.
Bonpocbl nutaHus. 2018; 87 (S5): 96-7.

Maugeri A, Vinciguerra M. The Effects of meal timing and
frequency, caloric restriction, and fasting on cardiovascular health:
an overview. Journal of Lipid and Atherosclerosis. 2020; 9 (1): 140.
Johnson AJ, Vangay P, Al-Ghalith GA, Hillmann BM, Ward TL,
Shields-Cutler RR, et al. Daily sampling reveals personalized diet-
microbiome associations in humans. Cell Host & Microbe. 2019;
25 (6): 789-802.€5.

David LA, Maurice CF, Carmody RN, Gootenberg DB, Button JE,
Wolfe BE, et al. Diet rapidly and reproducibly alters the human gut
microbiome. Nature. 2014; 505 (7484): 559-63.

[Mbiboyko . B., Ecaynenko V1. 3., Monos B. ., Metposa T. H.
300pOoBbe CTYAEHTOB MeAMLMHCKIX By30B Poccun: npobnemsl v
nyTn nx peLueHns. CeveHoBCKMiA BeCTHUK. 2017; 2 (28): 4-11.
MutpoxuH O. B., Mateees A. A., Epmakosa H. A., bBenosa E. B.
OueHka pucka BO3HUKHOBEHMUS annMeHTapHO-3aBUCKMbIX
3ab0/eBaHuin CTYAEHTOB B CBS3W C YCNOBUSMU NUTaHWS. AHan3
pucka 3a0poBbto. 2019; (4): 69-76.

DiNicolantonio JJ, Lucan SC. The wrong white crystals: not salt
but sugar as aetiological in hypertension and cardiometabolic
disease. Open Heart. 2014; 1 (1): e000167.

Greenwood DC, Threapleton DE, Evans CE, Cleghorn CL, Nykjaer
C, Woodhead C, et al. Association between sugar-sweetened and
artificially sweetened soft drinks and type 2 diabetes: systematic
review and dose-response meta-analysis of prospective studies.
Br J Nutr. 2014; 12 (5): 725-34.

[pywan M. A. dusronornyeckne NocneacTBnga runoguHammm
[ONst opraHnsmMa YenoBeka. XKypHa HayqHbIx cTtaTen. 340poBbe
1 obpasoBaHue B XXI Beke. 2018; 20 (12): 70-3.

[opbaTkoga E. HO., AxmagynnnHa X. M., AxmagynnuH Y. 3. Ponb
TUIMEHNYECKOrO 0BY4EHS 1 BOCMIUTAHNS B CUCTEME COXPaHEHUS
1 YKpPEenneHns 340p0Bbs CTYAEHTOB BY30B. [1reHa 1 caHntapus.
2023; 102 (2): 162-8.

POCCUICKNIA BECTHUK TUIMEHBI |2, 2023 | RBH.RSMU.PRESS



LITERATURE REVIEW

PRESERVATION OF HEALTH OF MEDICAL STUDENTS, INCLUDING THOSE WITH SPECIAL
EDUCATIONAL NEEDS: CURRENT PROBLEMS

Dubrovina EA'®= Goncharova GA?

" Pirogov Russian National Research Medical University, Moscow, Russia
2 Association of Organizations and Specialists in the Field of Hygiene "Union of Hygienists"

The article analyzes the experience of developing health preservation competencies of medical students in the context of blended learning and application
of innovative health preservation techniques. Health preservation is a multilevel problem that requires an integrated approach implying readiness of medical
graduates to respond flexibly to the changing landscape of their professional activities; therefore, the article discusses some promising options of mastering universal
competencies and their integration into the educational process while factoring in the current knowledge on hygiene education, patterns of thinking, psychology
of consciousness, decision-making and practical skills, all of which should be developed and consolidated by applying the various current forms, technologies
and methods of work.

Keywords: students, health preservation, hygiene education, blended learning, special educational needs

Author contribution: Dubrovina EA — search for relevant published papers and analysis thereof; Goncharova GA — study concept, search for relevant published
papers and analysis thereof, article authoring and editing.

><] Correspondence should be addressed: Ekaterina A. Dubrovina
Ostrovityanov, 1, Moscow, 117997, Russia; ekalexdubrovina@gmail.com

Received: 26.05.2023 Accepted: 06.06.2023 Published online: 23.06.2023
DOI: 10.24075/rbh.2023.070

AKTYAJIbHbIE MPOBJIEMbI 3AOPOBbECBEPEXXEHWNA CTYAEHTOB-MEVKOB,
B TOM HYUCIE NNL, C OCOBbIMU OBPA30BATEJIbHbIMM NMOTPEBHOCTAMU

E. A. Oy6posuHa'=3, . A. loH4apoBa?

" POCCUIACKNI HALWIOHaBHBIN UCCenoBaTeNbCKU MEOVLIMHCKNIA yHBepcuTeTMeHn H. . Minporoea, Mockea, Poccus
2 Accoumaums opraH13aumni U cneumnanicToB B cdpepe rrneHbl «Coto3 rurneHmcToB», Mockea, Poccust

CraTbsa noceslleHa aHanmay onbita GopMUPOBaHMS 300POBbecOeperatoLLyx KOMMETEHLMIA OyayLLMX Bpadein B YCNOBUAX CMELLaHHOrO 06pa3oBaHus, a Takke
NMPUMEHEHIO 3[,0POBbECOEPEratOLLVIX MHHOBALMOHHBIX TEXHOMOMMIA. B CBS3M C TeM, YTO 300POBbeCOEPEXEHNE SBNSIETCS MHOTOYPOBHEBO NPOBIEMON, KOTopast
TpebyeT KOMMNEKCHOro MOAXOAa, MPeAnonaratoLLEero roTOBHOCTb BbIMYyCKHUKOB MEAVLIMHCKIX By30B K MOKOMY pearvpoBaHuio Ha 3MeHSIIoLLIMECSt MOTPeOHOCTH
NPOdeCCHoHabHOM AEATENBHOCTY, B CTaTbe PACCMOTPEHbBI HEKOTOPbIE NEPCMNEKTUBHbIE HANPAaBIEHNS OCBOEHWSI YHUBEPCASTbHBIX KOMMETEHLMIA 1 BCTpanBaHVs
1X B 06pa3oBaTenbHbIi MPOLIECC C Y4ETOM BaXKHOCTU COBPEMEHHbIX 3HAHWIA MO MMMMEHNHECKOMY BOCTMUTAHMIO, PaboTe MbILLMEHMS!, NCUXONOrM CO3HaHWS,
MPUHATUS PELLEHNIA, a TakXe NPaKTUYECKMX HaBbIKOB, KOTOPbIE ClieayeT pasBMBaTh U 3aKpensTb MOCPEACTBOM NMPUMEHEHS Pa3ANHHBIX COBPEMEHHbIX (hOpM,
TEXHONOIWIA N METOAOB PaboThl.

KntouyeBble cnoBa: CTy[eHTbl, 340POBbeCOEPEXEHNE, MMMMEHNHYECKOE BOCTIMTaHME, CMelLaHHoe 06pa3oBaHmne, 0cobble 06pa3oBaTesibHble NOTPeBHOCTU

Bknap aBTopoB: E. A. [ly6poBiHa — MOUCK 1 aHanM3 NMTepaTypHbIX MCTOUHMKOB; I A. foHYapoBa — KOHLIEMLMSI, MOVCK M aHana NnTepaTypHbIX MCTOYHUKOB,

HanncaHne 1 pefakTnpoBaHne TekcTa.

P><] Ansa koppecnoHgeHunu: EkatepuHa AnexkcaHgposHa [ybposuHa

yn. OctpoBuTaHOBa, A. 1, . Mocksa, 117997, Poccus; ekalexdubrovina@gmail.com

Cratbsi nonyyeHa: 26.05.2023 CtaTtbsa npuHsATa K nedatu: 06.06.2023 Ony6nvkoBaHa oHnaiiH: 23.06.2023

DOI: 10.24075/rbh.2023.070

The global challenges of the present and the new wave
of reforms of healthcare, education and social policy add
to the urgency of the health preservation problems.

The priority factors fostering health preservation and
healthy lifestyle among students are regulations supporting
the state policy aimed at the maintenance and improvement
of the health of students, development of the respective
educational system in educational establishments, as well
as promotion of a favorable atmosphere there and in the families
of students.

Health-oriented pedagogy rests on the foundation of health
saving techniques part of the educational process; such
techniques are described in the "Concept of Implementation
of the National Goals in the Field of Science and Higher
Education until 2030" [1].

As stipulated by the Russian Federation strategic
development tasks and national goals (Decree of the President
of the Russian Federation Ne 204 of May 7, 2018), many federal
projects in the fields of healthcare, education and social policy
seek to solve the problems of public health improvement and
preservation, organization of the learning processes and digital
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educational environment, creation of the new opportunities
for everyone and "social elevators", etc. [2].

Young people in general and students in particular play
a special role in the life of society because they possess
a significant social, demographic, industrial, intellectual
and reproductive potential. The state of health of students
reflects the level of socio-economic and cultural development
of the state [3].

The current Federal State Higher Education Standard
effective since 2020 regulates training of medical personnel; the
Standard guides medical students to develop both universal
competencies (UC) and general professional competencies
(GPC) in the context of the General Medicine and Pediatrics
specializations. In particular, there are following sets
of competencies: UC 7, aimed at self-organization and self-
development (health preservation); UC 8, enabling to create
and maintain safe conditions in everyday and professional
lives; GPC 2, aimed at establishment of control of effectiveness
of the public prevention measures, healthy lifestyle and
sanitary/hygienic education efforts; GPC 10, guiding to search
for solutions to the standard professional problems using
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information and communication technologies while accounting
for the basic information security requirements [4, 5] .
Currently, against the background of the experience
of the pandemic and distance learning [6] coupled with
insufficiency of the students' health preservation competencies
[7], the task set before the higher education and professional
medical training establishments prescribes mastering (by students)
of a number of competencies significant from the point of view
of their future profession and social life, as well as skills allowing
to preserve and improve health and apply the innovative health
saving techniques. Therefore, this review aims to analyze
the experience of developing health preservation competencies
of medical students in the context of blended learning, and
learning the universal competencies in the broader sense.

Materials and methods

Observing the principles of scientific objectivity and complexity,
we analyzed the prospective studies and major achievements
in the field of development of health preservation competencies
of doctors-to-be, such development being a current task
in curricula of the medical universities. We considered the
papers published in periodic research and practical publications
between 1 January, 2000 and 31 December, 2022, accessible
in the Russian and foreign databases (RSCI and PubMed).

Health preservation as a multifactorial and
multicomponent construct in the system of organization
of educational activities

Analysis of the notional, conceptual aspects of health
preservation yielded identification of the problems embedded
in the very definition of health (its two polar states and the
many transitional conditions between "well" and "sick"), various
systemic levels (health of an individual, group, population),
various conceptual models of health (biological, medical,
biomedical, biosocial, value-social) [8]. Moreover, the concept
of health is dynamic, it changes over time and reflects the
shifts in epidemiological situation, dubbed "epidemiological
revolutions"; in this connection, the content of the "quality
of life" indicator was reinvented to better show the possibility
of an individual to realize his/her potential (including individuals
with special educational needs) and not simply the capability
to recover from the diseases, i.e., be at a given health state
level [9].

One of the obstacles on the path of development
and introduction of health preservation into the curricula
is terminology, namely, the discrepancies therein. There is no
single definition of "health preservation" and "healthy lifestyle",
the concept and notion behind them are fuzzy, which
inevitably complicates understanding of the respective
terminological construct and its practical application
in educational activities [10].

Most researchers addressing the problem define
"health preservation" as activity aimed at maintaining health,
interconnected and unified at all levels of human life. The said
researchers also underscore the fact that the construct is not
used as much as it should be in real-life practice [8—11].

Some theoretical studies and practical systems promote
"health preservation" as an interconnected set of measures that
raise awareness of people about health saving and improving
practices; in other words, such measures foster taking health
as something of value [12].

Considering health preservation through the lens of the systematic
approach, it is important to factor in not only environmental

influences but also the individual personal characteristics
of the student, since the success and effectiveness of the
educational effort depends on them.

The tiered approach implies management of external and
internal factors, as well as the conditions of health preservation.
There are different factors and conditions peculiar to different
tiers of health (individual, group, population). While at the tier
of an individual the assessment of health relies on physical,
physiological, biochemical, clinical and other indicators,
at the level of population "health" is a socio-economic category
with procreation, duration and quality of life at its base [8].

The different characteristics of health at the tiers of an individual
and population require considering health preservation as
a multidimensional discipline, and plan appropriate vectors
of activity aimed at protecting health of students in the
educational, medical, psychological, social and other aspects.

The vectors support health maintenance and extension
of active years of life, professional activities of people, their
social and spiritual development, efforts contributing to building
and reinforcing a healthy family [13].

In addition, the term "health preservation" is often used
as a generalized concept of "healthy lifestyle" as a special case
of "lifestyle", which encompasses physical training activities,
principles of rational nutrition, work and rest, psychohygiene,
spiritual culture as protection from the stressful impact
of intellectual and emotional psycho-traumatic factors of society,
all of which are necessary for the psychosocial development
of the individual and formation of his/her moral ideals and
a habit of healthy lifestyle [11-14].

The term "health saving educational technology" has
a broader sense behind it. There is more to it that just
a qualitative characteristic of the respective method of teaching,
its "safe for health" certificate [15].

Depending on the goal and focus of the application,
health saving educational technologies affect different factors
and ultimately harmonize and transform the the environment
around students into a health saving one, subsequently
promoting formation of a health preservation space at a given
tier (individual, group or population). The resulting health saving
effect relies on wide range of techniques, methods and means,
including traditional and innovative technologies of education
and upbringing.

Below, we contemplate some technologies through
the lens of their impact on the most significant factors and
different levels of health.

Health preservation technologies and their impact factors
Educational factor and its components

Jointly with family and society, higher education establishments
play an important part in the student healthcare system. The
health saving aspects of the establishment's curriculum,
in addition to being designed to teach professional
competencies, include a wide range of environmental influences
that create conditions for development of the student in the
intellectual, information and communication, object-spatial,
recreational and other areas [16].

Learning the "ready-made knowledge" from textbooks
does not guarantee that the student evolves into a person
capable of professional activity, continuous self-education and
self-development. It is very important to teach students how
to effectively search for the necessary information, comprehend
it, formulate a problem, analyze ways to solve it, get a reliable
result and reasonably prove the correctness of their point
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of view. Thus, introduction of active learning methods into
the higher education system and integration of innovative
technologies with the educational process seek to optimize
the learning routine, form a value-driven attitude in students
in the context of their professional development as doctors-to-be,
and, consequently, promote health preservation [16, 17].

Such technologies, applied in the form of a productive
discussion of creative, original, non-standard issues, can
evoke an emotional response and trigger a keen interest in the
problem; they enable development of the ability to think, process
information (analyze, structure, evaluate, etc.), creatively solve
theoretical and practical problems, give feedback (reflect),
convey ideas, formulate and express thoughts.

Current research confirms there is a link between academic
performance, learning motivation and development of the emotional
intelligence [18-21]. A high emotional intelligence supports
effective metacognitive decision-making strategies applied
in learning [22], good self-regulation abilities [23] and
the creative thinking ability, all of which contribute to success
in studying [24]. Students with high emotional intelligence
adapt better and enjoy harmony in their study/life balance [25].

Interactive classes have an especially valuable aspect:
students actively participate in the teaching process, which
ensures effectiveness of learning; they interact, work in groups
and realize their potential. Thus, students learn to establish social
contacts, overcome self-doubt and fears, creatively approach
certain problems that are interesting for them and can actually
be solved by them, and they also learn to set priorities and take
responsibility for the results of educational activities [16, 26, 27].
All this directly or indirectly contributes to the improvement
of health on the levels of an individual and the group.

Infrastructural factor (exemplified on the students with special
educational needs)

Teaching healthy lifestyle to students with special educational
needs is an interdisciplinary problem.

For students with special educational needs, it is essential
to have access to various educational, informational systems,
work opportunities, societal activities on the same level
as their fellow students without such needs. Currently,
there is a sufficient choice of resources enabling education
of students with special educational needs without any harm
to their health. According to S.G. Serikov, they can be divided
into procedural, related to the educational process itself,
and environmental or accompanying, i.e., related to setting
up conditions favorable for studying and a health preserving
space. Rational organization of studying, harmonization of the
associated load, personalization of the schedule to effectively
combine learning and task solving, mixing mental and physical
activities, practicing the student-centered approach, etc. All of
these are procedural health saving resources [28, 29]. As for
the environmental or accompanying resources, these include
material and technical means, sanitary and hygienic conditions,
favorable psychological climate, information support for health
preservation [28-30].

Distance learning technology and special teaching aids
enable successful development of universal competencies
in students with special educational needs in the context of
their professional training [31].

Facilitation of the educational process for children with
special educational needs should start at preschool age and
continue through the general educational institutions, thus
ensuring the possibility of professional self-fulfilment for such
children when they grow to be young adults [32].
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For young people with special educational needs, who are
learning new trades, the health saving educational process
should be designed to eliminate the obstacles or maximize
social adaptation, since training can expose them to the factors
associated with the industrial environment and labor process
that affect the body [33, 34].

Medical treatment and prevention factor and
components thereof

To form the health preservation competencies in future doctors,
it is also necessary to purposefully teach hygiene, psychology
and pedagogy, with the respective curriculum including health-
improving, sport, creative and educational activities revolving
about health [35].

In addition to teaching universal and general professional
competencies, following health preservation techniques are
successfully used at the levels of an individual and a group for
the purpose of hygienic education of medical students: rational
nutrition checklists, physical activity, etc. [36, 37], successful
development of communication skills, managerial decision-
making, interpersonal relationships, adequate self-esteem,
self-respect that aid socio-psychological adaptation as,
in particular, a factor in effective interaction between a doctor
and a patient. The effectiveness of interaction is one of the tools
enabling relevant clinical decisions that factor in the opinion
of the patient, thus making the medical consultation patient-
oriented [38].

There are various types of positive social activity (needs
promotional support in the form of social ads) that are
the opposite of the unhealthy lifestyle. Such activity, involving the
youth, offers alternative forms of leisure time, such as sports,
travel, creative and research activities; the purpose is to convey
information about the positive effect of healthy lifestyle through
the media (social networks, television, radio, newspapers). Such
programs, being part of a higher educational establishment's
educational policy, are implemented as various student events
teaching healthy lifestyle and behavior; they make their impact
at the group and population health tiers [14, 35].

Psychological and social factors

Positive emotions and development of the emotional intellect
in general, their impact on health and life, management
of emotions and navigation through stressful situations, are very
important in the context of receiving an education. A student's
academic performance and emotional state are strongly
influenced by the system of relationships that student is a part
of, namely, the relations with fellow students and teachers,
as they affect the manifested behavioral patterns inherent in
aparticular person, i.e. inthe types of interpersonal relationships.
Therefore, teaching students to be aware of and control
emotions, switch them from one modality to another without
resorting to various forms of self-destructive behavior, helps
increase their efficiency, competence, self-esteem, develop
the ability to consciously pursue a healthy lifestyle and resist
bad habits, especially in the context of distance learning [39].
Along with Al technology, improvement of health of
an individual requires betterment of human qualities relying
on the achievements of neuroscience, positive psychology,
evolutionary biology, together with clinical practices, behavioral
therapy etc. Individual abilities, capabilities and personal
qualities of a student are growing more and more important,
since they, in the first place, require understanding at the level
of thinking, beliefs, worldview and decision-making, and, most
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importantly, at the level of emotions, motivation and ability
to act, as well as the ability to increase energy potential and
stress resistance resources using innovative health-saving
techniques.

The educational process should be completed with
the current knowledge about thinking (as a process),
psychology of consciousness, neuroplasticity and learning
the skills needed to manage emotions, resist stress, self-help
to increase energy balance, foster emotional stability, immunity
and vitality.

This is especially relevant for medical students and people
in other helping professions. For them, it is especially important
to be able (taught) to seek assistance in difficult life situations,
understand and name feelings of other people, understand
the cause-and-effect relationships between one’s actions and
responses, be friendly, appropriate and observant, control
attention.

Learning innovative health preservation techniques and
methods, mastering the step-by-step instructions (checklists)
enabling recognition and neutralization of cognitive distortions,
limiting beliefs, fears, etc., can help reduce anxiety, the effects
of stress, disappointment in everyday life and difficult life
situations.

[tis the teacher's duty and responsibility to create a favorable
climate in the group of students and in the context of teacher-
student interactions. At the group health tier, these goals
require that the teacher had the knowledge and the experience
in the field of personality psychology and group work,
psychology of communication with students and application
ofthe innovative health preservation techniques. Itisimportant to
use training regimens, programs aimed at improving interaction
between teachers and students. To create a favorable
psychological climate in a group of students, it is necessary
to teach them to recognize non-verbal communication
mechanisms, form certain behavioral strategies that stem from
personal experience, actively involve students themselves
in various simulated situations having them formulate personal
attitudes to their lifestyle [16, 27] .

A multifactorial and multicomponent systemic approach
to the concept of teaching health preservation as a universal
competence has proven to be the most promising, since
the effectiveness of such an approach directly depends
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METHOD

HYGIENE TRAINING OF SCHOOLCHILDREN AND STUDENTS USING
THE "HABIT TRACKERS - CHECKLISTS" TECHNOLOGY

Milushkina OYu', Markelova SV, levleva OV', Skoblina NA', Khorosheva IV, Devrishov RD? &, Selina EG®

" Pirogov Russian National Research Medical University, Moscow, Russia
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Healthy lifestyle formation is one of the tasks of the hygiene education of children, adolescents and young adults. That is why it is necessary for educational
institutions to implement the technologies focused on health preservation in students. The study was aimed to develop and test the technology for hygiene training
of students. In 2017-2019 we tested the “Habit Trackers — Checklists” technology in dynamics within the framework of the hygiene training of schoolchildren
in the Moscow and Astrakhan regions, and in 2021-2023 the technology was tested for college and university students. A total of 502 schoolchildren, 234 college
students, and 429 university students were enrolled. In educational institutions, where the hygiene training program was implemented, the number of schoolchildren
with the diseases of the musculoskeletal system and connective tissue decreased by 1.4 times, and the number of students with eye diseases decreased
by 2.6 times compared to other educational institutions of the Astrakhan region. Later, when the technology was tested for college and university students,
the number of students having medium and high levels of physical activity increased from 46.0% (before the hygiene training) to 72.0% (after the hygiene training).
The findings allow us to recommend replicating the proposed hygiene training program in educational institutions.
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MrMeHNYECKOE BOCIMUTAHUE LLIKOJIbHUKOB U CTYAEHTOB C UCIMOJIbBOBAHMEM TEXHOJIOIMNN
«TPEKEPbBI MPUBbLIYEK — YEK-JINCTbI»

0. HO. Munywkuna', C. B. Mapkenosa', O. B. Vesnesa', H. A. CkobnuHa', V. B. Xopowesa?, P. [1. Oespuiios?™ E. I CenvHa’®

T POCCUIACKNI HaLWIOHabHBIN UCCefoBaTeNbCKU MEOVLIMHCKUI YHUBEepCUTET UMeHn H. . Muporosa, Mockea, Poccus
2 ACTpaxaHCKWi1 rocyAapCTBEHHbIN MEAULIMHCKUIA YHUBEpCUTET, ACTpaxaHb, Poccust
3 O6nacTHOW LEHTP 0BLLECTBEHHOIO 3L0POBbLS 1 MEAVLMHCKON MPodunnakTvku, AcTpaxaHb, Poccusi

OpHoW 13 3afa4 MMrMeHN4ecKoro BOCIUTaHus feTel, NoAPOCTKOB VI MONOAEXM SBNSETCH (hopMUPOBaHYe 300POBOro 0bpasa »3Hu. B aToi cBA3u opraHmsauyism,
OCYLLIECTBNSIOLLMM 00pa30BaTeslbHyt0 AEATENbHOCTb, HEODXOAVMA peanm3aLms TEXHONOMIA, HanpaBNeHHbIX Ha 300POoBbeCOepeXkeHe obyvatoLmxcs. Liensto
paboTbl BbI10 paspaboTaTs 1 anpobrpoBaTb TEXHONOMMIIO MMMMEHNHYECKOro BocnUTaHnsa obyHatomxca. C 2017 no 2019 1. B anHamyke anpobrpoBai TEXHONOMMIO
«Tpekepbl NMPUBbIMEK — YEK-ICTbl», MPUMEHASA €€ B MMIMMEeHNYECKOM BOCTIUTAHUW LUKOSIbHNKOB MOCKOBCKOrO 1 ACTPaxaHCKoro pernoHoB, a B Nepuop,
¢ 2021 no 2023 r. TexHonormio anpoburpoBany AN CTyAeHTOB Konnempka 1 Bysa. B nccnefoBaHum npuHanm yqactie 502 WkonbHYKa, 234 cTyaeHTa Konnemka
1 429 cTyneHToB By3a. B obpasoBatenbHbIx yHpexaeHusx, rae Obina BHegpeHa nporpaMma rmrimeHNYeckoro BOCMUTaHNS, YUCAO LUKOSIBHUKOB C 6ONe3HaMm
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[0 72,0% (nocne NpoBedeHVst MrMeHN4eckoro BoCnuTaHns). PesynsTtaTbl CCnefoBaHms NO3BOMAIOT PEKOMEHA0BaTb TVPaXKNPOBaHWE NPeanoXKeHHOM
NporpamMMbl MrMEHN4ECKOro BOCMUTaHNS B 0Opa3oBaTesibHbIX OpraHm3aumsx.
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The objectives of hygiene education of children, adolescents
and youth as one of the areas of the public health system
multidimensional activity are shaping the healthy lifestyle and
improvement of the hygiene skills aimed at health promotion [1-4].

The health-preserving technologies as a component
of educational environment intended to reduce the negative

impact of various factors are characterized by indiscriminate
use of methods [5-7].

The issue of improving motivation to participate in the hygiene
education programs and stimulation of interest to healthy
lifestyle using the activity elements popular among students
are discussed in the scientific literature [8—11].
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Fig. 1. Example of a booklet for hygiene training of schoolchildren

Educational institutions play a vital part in the issues related
to the health of children and adolescents. That is why
it is important to bring the proven technologies that contribute
to health preservation in children, adolescents and youth,
the effectiveness of which is scientifically grounded, to the work
of the institutions.

The study was aimed to develop and test the technology
for hygiene training of students.

METHODS

In 2017-2019, we tested the “Habit Trackers — Checklists”
technology in dynamics within the framework of the hygiene
training of schoolchildren in the Moscow and Astrakhan regions.
In 2021-2023, the technology was tested among college and
university students. The study involved 502 schoolchildren
attending various schools of the Astrakhan region (gymnasiums,
lyceums, secondary schools); 234 college students studying
in various areas of training (Tourism and Hospitality, Hair
Styling Technology and Makeup Design, Economics and
Accounting, Information Systems and Programming, Cookery
and Confectionery); 429 university students (Pirogov Russian
National Research Medical University).

Inclusion criteria: age 7-20 years; belonging to the group
of students; availability of the informed consent. Exclusion
criteria: another age group; not belonging to the group
of students; no informed consent available.

Statistical processing of the data obtained was performed
using the Statgraphics (Statgraphics Technologies; USA),
Microsoft Office Excel (Microsoft; USA), Statistica 13 PL
(StatSoft; USA) software packages. The Student's t-test
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for independent samples was used to assess the significance
of differences between the mean values. When testing
the statistical hypotheses, the significance level was set
as p < 0.05.

RESULTS

Various preventive, health-improving and health-preserving
technologies are quite often used in educational institutions,
however, the use of such technologies is haphazard, and the
measures are often selected based on the teacher’s subjective
beliefs. There is usually no verification of the effectiveness
of implementation of such technologies.

In the Astrakhan region, we tested a comprehensive
multidisciplinary approach proposed by the Ministry
of Education of the Astrakhan Region and the Department
of Hygiene of the Faculty of Preventive Medicine, Astrakhan
State Medical University, considering the regional particularities
and environmental factors influencing children. The “Habit
Trackers — Checklists” technology was developed and tested,
the instructional materials for implementation of the technology
were prepared. The habit tracker is a tool that helps develop
good habits. This may be in the form of a paper notebook,
leaflet or a healthy lifestyle smartphone application. It is used
to record the habit and the days of the task completion.
The tracker helps incorporate new good habits and get
rid of old ones. It is believed that on average, a habit takes
30 days to develop. Checklists are the lists of tips and actions
widely used in the modern education system, i.e. represent
the format that can be understood by today’s schoolchildren.
The checklists developed for schoolchildren provide simple
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and easily achievable recommendations on shaping adherence
to healthy lifestyle in school students. Thus, the checklist
for schoolchildren contained the following recommendations:

— take a break or take a walk before doing homework;

— fine-tune the amount of light and sit down so that the light
falls from the left (from the right if you are a left-hander);

— alternate between writing and oral tasks;

— at school and at home try to maintain a correct sitting
position with your back and head straight, legs bent at the knees,
feet flat on the floor or footrest;

— do not do your homework lying down on the sofa
or in the armchair;

—do not use a tablet or smartphone holding it close to your eyes;

— check the time on your electronic device.

To provide the hygiene training of schoolchildren, educational
institutions themselves developed a visual guide in the form

of booklets containing information about the main components

of daily routine and principles of healthy eating. The booklets
were posted on the websites of the educational institutions
taking part in the study, and the hard copies were distributed
during the parents' meetings. The materials developed
turned out to be in demand, these were used in the practice
of the Regional Center for Public Health and Medical Prevention
of the Astrakhan region (Fig. 1).

The proposed approach showed its effectiveness:
in educational institutions, where the hygiene training was
conducted, the number of schoolchildren with the diseases
of the musculoskeletal system and connective tissue decreased
by 1.4 times, and the number of students with eye diseases
decreased by 2.6 times compared to other educational
institutions of the Astrakhan region.

Later the technology was tested for college and university
students. The technology made it possible to improve
the students’ awareness of the issues related to healthy lifestyle
and the degree of adherence to the principles of healthy living.

Almost all students (95.0%) learned how to use the health
smartphone applications and started to monitor their physical
activity and other parameters (Fig. 2). During their hygiene
training 90.0% of students subscribed for various Internet
resources provided by the medical institutions engaged

in preventive work among the population.

During the technology testing the students chose the habit
they wanted to develop themselves and created a specific
habit tracker. The vast majority of students (85.5%) focused
on the habit tracker for improvement of the levels of physical
activity and chose the checklist for improvement of physical
activity among the checklists developed within the framework
of the checklist-based technology methodological support.

The materials developed turned out to be in demand,
these were used in the practice of the Regional Center
for Public Health and Medical Prevention of the Yamal-Nenets
Autonomous Area, being the leader in the field of preventive
work among the population (Fig. 3).

The proposed approach showed its effectiveness:
the number of students having medium and high levels
of physical activity increased from 46.0% (before the hygiene
training) to 72.0% (after the hygiene training) (o < 0.05).

DISCUSSION

The importance of health protection in children and adolescents
is determined by the fact that deterioration of health in this
population group can worsen unfavourable demographic
situation, reduce the country’s labor, defense and intellectual
potential [12, 13].

100
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60
B Healthy lifestyle application “Steps”
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0

Fig. 2. The rates of various health smartphone applications the students started
using on a regular basis after the hygiene training (%)
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Fig. 3. Example of a booklet for hygiene training of students
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The students’ vision of the healthy lifestyle is on a tabloid level,
it implies mainly the lack of harmful habits. Many schoolchildren
and students do not realize that the key roles are also played
by healthy eating, restful sleep, sufficient physical activity,
coping skills, skills of proper spare time management. This
suggests their insufficient awareness and insufficient adherence
to the principles of healthy living [14—19].

However, the literature describes not all the techniques
for hygienic training of students that contribute to formation
of health-preserving skills, proper assessment of the risk
of eye diseases, disorders of the musculoskeletal system, etc.

Useful skills can be applied via the habit tracker applications
allowing one to develop a good habit within a certain time
period [20].

Checklists are an essential component of the process
of useful skill development and preparation of the hygiene
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HEALTH PROVISION TO STUDENTS IN RUSSIA IN THE PAST AND TODAY
Bashmakov OA™, Gunko AL
Pirogov Russian National Research Medical University, Moscow, Russia

Currently, a significant increase in the drive to get higher education is noted among young people. After falling into new conditions, students experience changes
in their lifestyle and quality of life, as well as training mode. They have trouble adjusting to the new social and cultural community. The study was aimed to study
the students’ lifestyle, assess their health status, and compare the conditions of medical care provision to students in the past and today. The questionnaire survey
involved 151 students (grades 1-3) of the Pirogov Russian National Research Medical University. The students noted changes in their sleep, diet, physical activity
due to severe psychoemotional load arising from falling into new educational environment and exploring the higher education programs. Some students reported
exacerbation of chronic diseases. The findings and the literature analysis make it possible to conclude that it is necessary to establish student outpatient clinics
allowing for annual health screening.
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OKA3AHUE MEAVULIMHCKOW NMOMOLLIM CTYAEHTAM B POCCUX B NPOLLJIOM U HACTOSLLIEM
O. A. Bawmakos B, A, J1. ['yHbKO
Poccuinckmin HaumoHanbHbIN MCCeA0BATENBCKNIA MEQULIMHCKIN YH1BEPCUTET nMeHn H. W. Tporoea, Mocksa, Poccus

B HacToslLLee BpeMst OTMeHatoT 3aMeTHbI POCT CTPEMIIEHMS K MONYYEHMIO BbICLLIErO 06padoBaHns y Monoaexu. [Npy nonagaHuv B HOBble YCIOBWS y CTYAEHTOB
MPOVCXOAAT N3MEHEHNS B 00pa3e 1 Ka4eCTBe XN3HWN, PEXXME 0By4eHNs, BOSHMKAOT NpobnemMbl ¢ agantaumnen B MUSMEHEHHOM COLIMOKYETYPHOM OOLLECTBE.
Llensto HacTosiLero nccnefoBaHns 6bi10 13y4nTb 06pas »W3HW CTYAEHTOB, NPOaHaIM3nPoBaTb COCTOSIHME WX 3[0POBbS, CPABHWUTL YCNOBUS OKasaHWst
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MCUXO3MOLIMOHABHBIX HAarpy30K, BO3HVKLIMX MPW NonagaHii B HOBYIO 06pasoBaTesibHylo Cpeay 1 OCBOEHWI 06pa3oBaTeibHbIX MPOrpaMm BbICLUEN LLIKOSbI.
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Students attending educational institutions can be considered
as a distinct population group with a number of characteristic
features related to the age peculiarities, type of activity, living
conditions, and other parameters of their everyday life.
The declining trend of this social group general health
associated with the negative impact of a number of adverse
factors can be noted [1-3].

Today, a significant increase in the drive to get higher
education is noted among young people. While in 1991
the number of students was about 2,824,500 people, in 2019
it reached 4,068,327 people [4].

Thus, due to rapidly increasing size of the group and
the number of indications for the dynamic monitoring of the
group members’ health status and maintaining its high level,
itis necessary to organize preventive measures and the measures
focused on the early diagnosis and timely treatment of disorders.

The scheduled preventive health screening has been going
on in recent years in Russia. Of course, all the citizens
are covered by this scheme. A number of the higher
education institutions arrange examination of students and
employees in the outpatient clinics and medical centers
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with which a treaty on healthcare provision exists. Such
a model is implemented in the Peoples' Friendship University
of Russia (RUDN). Students can take the examination they
need for free (under the Compulsory Health Insurance) and use
anumber of healthcare services in the Clinical Diagnostic Center
of the RUDN University.

Along with health screening, recently the check-ups often
conducted at the Departments by the specialist doctors have
become widely available. These allow one to conduct primary
examination, detect some conditions and prevent certain
complications, such as early stage of hypertension. Such
check-ups are conducted in the Pirogov Russian National
Research Medical University.

The complex of examinations conducted during triennial
health screening in the age group of 18-30 years is as follows:

1) questionnaire: the doctor finds out the complaints,
the family history of the disease and the symptoms typical for
the most prevalent and dangerous diseases: cardiovascular,
bronchopulmonary, gastrointestinal tract disorders. In
addition, he/she fills the items about harmful habits, diet, and
physical activity;
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2) anthropometric measurements: stature, body weight and
waist circumference are measured. The doctor uses these data
to determine the body mass index;

3) blood pressure measurement;

4) estimation of total cholesterol levels in blood;

5) estimation of fasting blood glucose levels;

©6) chest fluoroscopy (every two years);

7) electrocardiography (during the first preventive health
screening, then, at the age of 35 years and older, every year);

8) intraocular pressure measurement (during the first preventive
health screening, then, at the age of 40 years and older, every
year);

9) gynecological examination (every year for women aged
18-39).

The primary aim of the study was to examine the processes
of organizing the healthcare provision and preventive
measures for health preservation in students at different
times. In accordance with the aim, the study objectives were
to determine the current features of the spread of chronic and
acute disorders among students of medical higher educational
institutions; to study the features of healthcare provision and
preventive measures for preservation of students’ health
at different times; to develop proposals for the implementation
of the above measures that are relevant at the moment.

METHODS

The empirical study conducted in the Pirogov Russian National
Research Medical University in the fall semester of the 2022/2023
academic year involved students of grades 1-3 (151 students,
among them 107 females and 44 males). The subjects’ age was
18-25 years. The questionnaire survey was conducted to obtain
information about the students’ health status. The questionnaire
included questions about the students’ age, gender, chronic
diseases and the history of acute disorders in the last calendar
year, as well as about their physical fithess, features of diet and
daily routine, presence or absence of harmful habits.

To provide full and comprehensive analysis of the research
problem we conducted the review of literature on medical care
provision to students in Russia at different historical stages.
Statistical analysis of the data obtained was performed by standard
methods using the Excel spreadsheet (Microsoft; USA).

RESULTS

The analysis of the surveyed sample health state showed
the following:

1) a total of 30 respondents (19.9%) had chronic disorders
affecting various organs and systems (chronic gastritis, chronic
pancreatitis, bronchial asthma, congenital heart defect, etc.);

2) a total of 144 respondents (95.4%) had a history of acute
respiratory virus disease in the last calendar year, among them
94 people (62.2%) got ill three times and more;

3) a total of 121 respondents (81.1%) exercised regularly;

4) a total of 69 respondents (46.7%) believed that their diet
was full and balanced;

5) atotal of 12 respondents (7.9%) used nicotine (cigarettes,
e-cigarettes and tobacco heating systems) on a regular basis;

6) a total of 146 respondents (96.7%) slept less than 8 h per
day, among them 52 people slept less than 4 h per day.

DISCUSSION

The state government had been seeking for the mechanisms
to control large population since 1920s. This was accomplished

through leveling the significance of such concepts, as personal
freedom, private space. The group cult, creation of new
social relationship forms, active promotion of collectivism had
a marked impact on the daily life of all categories of citizens,
including students [5].

Thus, in 1920s the first students' communes were
established that allowed a certain number of students of higher
education institutions to maintain a common household [6].
Thanks to the establishment of the students' communes, their
members could substantially improve their material condition
and establish some kind of domestic interaction [7].

The communard students shared financial and material
resources that were common for all members of the commune.
The communards even had common underwear [9, 10]. This
aspect of their everyday life could lead to the active spread
of infectious diseases, thereby significantly reducing people’s
general health, the same as the fact of accommodation
of a sufficiently large number of students in one fairly small room.

Moreover, low income of the communard students
contributed to a rather poor quality diet being a key factor
of the development of gastrointestinal disorders, vitamin
deficiencies, etc. [5].

During the World War Il and the postwar period all the efforts
of healthcare workers were focused on providing qualified,
full medical care to victims of military operations. That is why
no full medical check-ups or preventive healthcare measures
for students were organized.

The heyday of preventive activities to protect the health
of students falls on the end of the last century. The state
policy contributed to realization of these on an ongoing basis
by providing the following:

1) More than 30,000 specialized inpatient and outpatient
clinics.

2) About 50,000 outpatient clinics and departments belonging
to higher education institutions.

3) Medical and feldsher health centers, as well as dental
clinics.

4) 175 student sanatoriums.

All the above organizations executed the common task:
realization of preventive, therapeutic and diagnostic activities aimed
at preservation, maintenance, and restoration of the students’ health.
During the Soviet era the main documents regulating preventive
measures in the late 20" century were the Order of the Ministry
of Healthcare of the USSR dated May 30, 1986 Ne 770
“On the Procedure for Conducting a General Medical
Examination of the Population” and the “Statute of the Procedure
for Conducting a General Medical Examination of the Population”
issued on May 30, 1986 [8].

The fundamental unit that executed this task consisted
of the student outpatient clinic and specialized student departments
of urban outpatient clinics. Their key functions were as follows:

1) providing full-fledged qualified outpatient medical care
to students of higher educational institutions;

2) organizing and conducting various activities aimed
at prevention and reduction of morbidity among students
of higher educational institutions;

3) comprehensive control of the students’ admission
to training in accordance with the current requirements
of the lists of medical indications and contraindications
to getting higher education;

4) organizing and conducting annual preventive examinations
for students of higher education institutions of all grades with
further support of individuals who needed additional diagnosis
when they were through subsequent diagnostic tests during
the examination;
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5) organizing and implementing anti-epidemic measures.

However, by the end of the last century one could see
that student outpatient clinics were not enough, and the
development of this area was rather slow. As time passed,
this problem grew exponentially: many pre-existing student
outpatient clinics were liquidated, while organizations that
continued to function, had no organized system for purchase
of new equipment and medicines, as well as for employment
of new staff members and encouraging the work of employees.

Itis assumed that students can get medical care in the basic
urban and municipal outpatient clinics, however, this approach
has a number of disadvantages:

1) it is often noted that physicians working in urban and
municipal outpatient clinics have no specific experience
of working with the discussed social group;

2) regular preventive examinations and routine outpatient
monitoring of the students’ health are impossible. Thus, there
is a fixed age that is preferable for health screening: the check-
ups conducted at the age of 18 and 21 years fall on the period
of studentship;

3) preventive measures aimed at preserving the health
of this social group cannot be implemented.

To provide a thorough discussion of the problem, we studied
whether it was possible for students to get the above medical
care in medical universities of Moscow.

Thus, the Pirogov Russian National Research Medical
University provides the possibilities of attaching to the
“university-controlled” urban outpatient clinic Ne 203 and
passing the annual medical examination in this clinic. A discount
on paid medical services, provided by specialists, who work
in the educational institution, specifically on the consultations
provided by opticians-optometrists, obstetrician-gynecologist
and dentist, is provided to students of the University.

The foreign students’ health status is also actively
monitored in the University. According to federal laws of the
Russian Federation, all foreign students are obliged to have
health insurance and pass annual medical examinations. To
be admitted to studies at the medical institutions of Moscow,
as well as to curricular practical training and clinical practice,
foreign students have annual medical examinations. Thanks
to close cooperation between the University and the clinics
that provide medical care under the Compulsory Health
Insurance, foreign students undergo health screening
in a timely manner and receive all the necessary medical care.
The software to control the expiry dates of health insurance and
documents on the University foreign students’ health status
allowing one to enter information about all medical documents
and analyze its relevance has been developed. Controlling
the health insurance availability and the relevance of medical
documents on the health status, as well as active cooperation
between the University and medical institutions allow foreign
students to preserve and improve their health, enable the timely
diagnosis of a number of disorders, as well as timely treatment
and prevention of complications.

Medical care provision and health screening for students
are organized in the other medical university, Sechenov First
Moscow State Medical University. However, admission is carried
out in the same way, i.e. in a common queue. This significantly
increases the duration of health screening, despite the fact that
this aspect is often the main factor of the student’s motivation
to pass a preventive examination.

When comparing the leading medical universities, mention
should also be made of the stage of development of health
screening in other countries. Unfortunately, in the countries
of Western Europe, there is currently no free health monitoring
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for students. If students want, they can get a paid check-up
in any clinic that provides such services.

During the period of studying at the higher education
institution, i.e. at the age of 17-25 years, young men and
women experience termination of the increase in body length,
stabilization of pubertal development; the energy expenditures
per unit of weight become close to that of adults. At the same
time they still have a rather high level of lability of the nervous
processes and emotions, excitatory processes clearly
predominate over inhibition processes, while plasticity and
endurance of the central nervous system mechanisms, speed
of thinking, learning new information, and switching attention
from one activity to another are rather high.

Meanwhile, a rapid increase in the load on students of
higher education institutions is reported annually. The test/exam
period implies rather high requirements for the student’s level of
training, which is associated with the significant overload of his/
her intellectual and emotional sphere. According to statistics, the
annual increase in the number of cases of various disorders and
morbidity rate among young people aged 17-25 is 4-5%. The
analysis of statistical data demonstrates the annual decrease of the
health index together with the increase in overall morbidity.

Interms of hygiene, the students’ everyday life also has many
flaws: disturbance of the daily routine, low levels of physical
activity, unfavorable conditions for organizing the self-study
process and generally not very high quality of life when living
in the dormitory are often typical for students. Disturbances
of the regime and nature of nutrition resulting from a number
of factors, including the financial one, are frequently reported.
The members of this age group can also have harmful habits
(smoking, alcohol consumption) [11, 12].

“Occupational” disorders affecting students include
the following:

— disorders of the musculoskeletal system (scoliosis
of varying severity, joint diseases of different etiology);

— gastrointestinal tract disorders (gastritis, duodenitis,
digestive disorders, stomach and duodenal ulcers);

— vision problems (myopia);

— central nervous system disease (autonomic dysfunction
syndrome, cerebrovascular disease);

— mental disorders (such as depression), etc.

— Our findings and the literature analysis have shown that
some disorders are definitely peculiar to students. These
disorders are associated with the students’ daily routine
that cannot always be considered as proper and beneficial

for students. The results of the questionnaire survey have
shown that the increase in the incidence of acute respiratory
disorders is observed in students after entering the higher
education institution. Furthermore, the majority of respondents
have harmful habits and unbalanced diet.

CONCLUSIONS

The data provided allow us to draw some conclusions. Due
to unbalanced diet, undefined working hours and frequent
exposure to other stressors, students of higher education
institutions are characterized by the presence of a number
of chronic disorders, the course of which should be controlled in
order to provide the necessary treatment. The students’ health
status should be continuously monitored due to the possibility
of some disorders in members of this social group. Unfortunately,
a negative trend in the development of this area in the Russian
Federation relative to the earlier period (late 20" century)
is currently observed. The findings allow us to put forward
a number of proposals. To organize the full-fledged medical
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support of students, it is necessary to adopt the well-ordered
legislative framework to regulate the process of free medical
care provision to this social group by the specialized medical
institutions. To provide students the opportunity to get
the full-fledged medical support, it is necessary to raise
additional funds from the federal budget and the Compulsory
Medical Insurance fund. Furthermore, it is necessary to consider
the group of “students” as distinct medical and social
community at the state level and make this group a priority
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