RISK ASSESSMENT IN PUBLIC HEALTHCARE

UDC 614.451
DOI: 10.21668/health.risk/2021.1.15.eng

Research article

THEORETICAL GROUNDS FOR ASSESSING HEALTH RISKS FACTORS
CAUSED BY SELF-ISOLATION
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Billions of people had to face self-isolation for several months due to COVID-19 pandemic; given that, it seems quite
vital to provide theoretical grounds for sanitary-hygienic health risk assessment.

Our research objects were people who had to self-isolate during CIVID-19 pandemic. In our research we provided theo-
retical substantiation for priority health risk factors determined by hypodynamia, hypoxia, improper nutrition, distorted work
and leisure regime, and psychoemotional strain. These factors can result in growing morbidity with non-communicable diseases
among population.

Our research goal was to give theoretical grounds for sanitary-hygienic assessment of health risk factors caused by
self-isolation, to reveal priority health risk factors causing morbidity with non-communicable diseases, and to give recom-
mendations on how to prevent it.

We applied analytical, information, and statistical procedures in our research. Data were obtained from regulatory
and legal documents on sanitary-hygienic standardization in the Russian Federation, specifically, data on nutrition hygiene,
occupational hygiene, children and teenagers hygiene, etc.; we also revised scientific works published by Russian and for-
eign authors and analyzed documents issued by the World Health Organization as well as by public healthcare authoritiesin
different countries during COVID-19 pandemic.

When developing theoretical grounds for sanitary-hygienic assessment of health risk factors causing morbidity with
non-communicable diseases due to self-isolation, we determined priority risk factors and suggested certain hygienic criteria
for assessing self-isolation. We provided theoretical substantiation for a suggested hygienic self-isolation index and its score
estimate. The existing system for sanitary-hygienic standardization in the RF fixes requirements for nutrition, work, and lei-
sure regime as well as people’s physical activity; it was applied for performing hygienic assessment of self-isolation and
self-isolation index score estimates.

We suggested certain activities aimed at minimizing health risks under self-isolation; these activities were based on sani-
tary-hygienic standards. Snce hypodynamia and hypoxia are primary sanitary-hygienic health risk factors, we suggest sticking
to adequate nutrition with optimal energy capacity, proper physical activity, aswell as proper work and leisure regimes.

Key words: COVID-19, self-isolation, health risk assessment, sanitary-hygienic standardization, prevention, hygiene,
risk factors, population health.

Self-isolation is a set of enforced admin-
istrative, sanitary-hygienic, sanitary-epide-
miological, and preventive activities aimed at

tion spread and new contagions among popu-
lation [1].
From hygienic point of view, self-

preventing infectious agents from transfer to
susceptible and contact people; the basic aim
here is to prevent risks of coronavirus infec-
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isolation should be defined as forced long-term
(longer than one month) amount of time spent
by a person within limited space, with lower
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physical activity, and insufficient amount of
time spent outdoors [2].

There are several types of self-isolation: a
scientific experiment; healthy people and pa-
tients with mild forms of a disease isolating
themselves at home; medical personnel isolat-
ing themselves at their workplaces [3].

Self-isolation first became a part of a sci-
entific experiment when research was being
accomplished on space flights in late 60-ties
last century by the RAS Institute for Medical
and Biological Issues'. There was profound
diagnostic research on nutritional status, food
habits or changes in them that occurred due to
the same diet being consumed for a long pe-
riod of time in isolated conditions [4]. The
tests also revealed that isolated people started
to suffer from crucial mental issues [5].

In 2020 SIRIUS-19, an international iso-
lation experiment, started with its program
covering a 5-year period. The research focuses
on examining space crew activity in an artifi-
cial environment; it will allow developing op-
timal medical and sanitary standards, deter-
mining relevant food resources and prevention
activities. As a result, a series of examinations
will enable creating medical and sanitary re-
quirements to layouts of personal space inside
future space bases and ships. The experiment
results will also provide an opportunity to pre-
dict risk factors producing negative effects un-
der isolation and how to prevent them as well
as to develop various procedures for improv-
ing crew members’ health. This self-isolation
is voluntary as people give their consent to
take part in scientific experiments and they are
provided with constant medical surveillance
and support’.

People who had mild forms of the disease,
those who had contacts with infected people,
elderly people who were older than 65, and
even healthy people had to keep self-isolation
at home for a long period of time in order to
prevent the infectious agent spread in popula-
tion. Certain measures were introduced to

make people keep «social distance» and use
antiseptics and personal protective equipment
(face masks and gloves) in public places; mass
media provided people with relevant data on
how to prevent the coronavirus infection
spread among population [6].

Long periods of time spent indoors,
minimized social interaction, nutrition and
physical activity being in disharmony lead to
greater health risks for population due to oc-
curring and exacerbating somatic and mental
diseases [7].

Self-isolation concerns a great share of
population including people of different sex
and age and those who already suffer from
various chronic diseases. Self-isolation is ag-
gravated with great nervous tension and its
long periods, up to several months [8].

Our research goal was to give theoretical
grounds for sanitary-hygienic assessment of
health risk factors caused by self-isolation, to
reveal priority health risk factors causing mor-
bidity with non-communicable diseases, and to
give recommendations on how to prevent it.

The research tasks were as follows:

1. To reveal health risk factors for people
who isolated themselves;

2. To provide theoretical grounds for
complex hygienic assessment of self-isolation
as per priority criteria;

3. To provide theoretical grounds for devel-
oping hygienic self-isolation index and a score
estimate for assessing health risks for population;

4. Torecommend activities aimed at
minimizing health risks for people who were
self-isolated.

Data and methods. We applied statistical,
information, and analytical procedures in our
research, analyzed databases containing regula-
tory and legal documents on sanitary-hygienic
standardization issued in the Russian Federation.

We took data from hygienic standards and
physiological regulations on the following
subjects: nutrition hygiene (determining physi-
cal activity coefficient during self-isolation,

! «Mars 500» project. Mars 500. Available at: http://mars500.imbp.ru/history.html (05.06.2020) (in Russian).
2 «Mars 500» experiment has come to its end. RoSCOSTOS. Available at: https://www.roscosmos.ru/17692/ (05.06.2020)

(in Russian).
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standards fixing proper caloric content in food
for different age and sex groups, etc.); children
and teenagers hygiene (working space layout,
nutrition, a child’s physical activity); occupa-
tional hygiene; etc.

We also analyzed documents and methodi-
cal recommendations issued by the WHO that
focused on preventing psychoemotional disor-
ders and alimentary-dependent diseases among
population as well as experience gained by pub-
lic healthcare systems in other countries during
the coronavirus infection pandemic.

Results and discussion. Self-isolation led to
new risk factors occurring and it called for ac-
complishing sanitary-hygienic assessment and
developing activities aimed at preventing negative
effects produced by them on people’s health [9].
These risk factors include the following:

— hypodynamia (low physical activity)
due to a person spending long periods of time
indoors in a limited space [10];

— hypoxia (poor blood saturation with
oxygen) due to limited amount of time spent in
the open air [11];

— alimentary factors (probable improper
nutrition when people consume food with high
caloric contents but their physical activity is
too low for that) [12];

— changes in work and leisure regimes [13].

In the Russian Federation a database of
sanitary-hygienic standards was created that
included hygienic standards and recommended
physiological norms concerning food, physical
activity, and work and leisure regime [14].

Sanitary-hygienic standards are applied to
assess proper nutrition according to energy in-
puts by different sex and age groups. Hygienic
standards are applied to fix physiologically op-

timal amount of time spent indoors’, to deter-
mine proper parameters of microclimate, physi-
cal activity, and work and leisure regime”.

It seems advisable and necessary to apply
hygienic standards to assess self-isolation.

In Russia there are standards for physio-
logical need in energy and nutrients for differ-
ent population groups; these standards deter-
mine physiologically grounded consumption
rates for essential nutrients and energy sources.

Need in energy and nutrients depends on
physical activity that is characterized with
physical activity coefficient. This coefficient is
determined as a ratio of energy inputs necessary
to accomplish a specific task and basic metabo-
lism value. Overall adult population is divided
into 5 groups for men and 4 groups for women
depending on energy inputs; this division is ac-
complished taking into account physical activ-
ity at workplaces and other energy inputs. It
seems advisable to apply group I for self-
isolation since it is characterized with such a
risk factor as low physical activity both for men
and women. This group predominantly includes
people with intellectual labor (researchers, HEE
lecturers, students, medical personnel, etc.).
Physical activity coefficient is equal to 1.4 for
these occupational groups’.

Students who attend secondary schools as
well as educational establishments for primary
and secondary vocational training and who
have to switch to distance learning should ad-
here to recommended nutrition standards. SER
2.4.5.2409-08 provide a draft menu that was
developed taking into account need in basic
nutrients and sticking to recommended caloric
contents in day ration; the menu is differenti-
ated as per age groups (8—11; 12—18)°.

* SER 2.1.2.2645-10. Sanitary-epidemiologic requirements to living conditions: Sanitary-epidemiologic rules and standards.
KODEKS an dlectronic fund for legal and reference documentation. Available at: http://docs.cntd.ru/document/902222351

(05.06.2020) (in Russian).

* SER 2.2.4.3359-16. Sanitary-epidemiologic requirements to physical factors at workplaces: Sanitary-epidemiologic rules and
standards. KODEKS: an dectronic fund for legal and reference documentation. Available at: http://docs.cntd.ru/document/420362948

(05.06.2020) (in Russian).

> MR 2.3.1.2432-08. 2.3.1 issued on December 18, 2008. Rational nutrition. Standards for physiological needs in energy
and nutrients for different population groups in the Russian Federation: Methodical guidelines. Moscow, The Federal Service
for Surveillance over Consumer Rights Protection and Human Well-being Publ., 2008, pp. 68 (in Russian).

®SER 2.4.5.2409-08. Sanitary-epidemiologic requirements to organizing meals for students attending secondary schools
and educational establishments for primary and secondary vocational training: Sanitary-epidemiologic rules and standards.
KODEKS: an electronic fund for legal and reference documentation. Available at: http://docs.cntd.ru/document/902113767

(05.06.2020) (in Russian).
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When children have to learn at home,
special attention should be paid to pauses be-
tween doing learning tasks and studying teach-
ing materials. A room where a child studies
should be ventilated regularly and he or she
should spend this time in the open air (on a
balcony or in a yard) so that fatigue is pre-
vented. Biological needs in physical activity
should also be satisfied so parents have to
make children do some exercises or do sports
on training devices etc.’.

We suggest the following sanitary-hygie-
nic criteria for assessing self-isolation as a risk
factor causing non-communicable diseases oc-
currence among population:

— a place where people isolate themselves
(an apartment, a country house, a hotel, etc.)
since it determine whether they can spend
some time outdoors to prevent hypoxia [15];

— a total square per one self-isolated per-
son since it determines, among other things,
available physical activity [16];

— physical activity including physical
loads, doing sports on training devices, exer-
cises etc. [17];

— amount of time spent outdoors including
walking pets, shopping, going to a chemist’s,
frequent ventilating, spending some time on
balconies etc. [18];

—work regime for those who work at
home using IT;

— leisure regime [19];

— psychoemotional tension,
spent indoors, stress [20].

These established sanitary-hygienic cri-
teria for self-isolation assessment provide
theoretical grounds for hygienic self-iso-
lation index. This index allows determining
risks of non-communicable morbidity during

long time

self-isolation basing on established hygienic
standards and recommended physiologi-
cal ones.

Hygienic self-isolation index (HSI) is di-
rectly proportionate to coefficients of physical
activity (D), square (air volume) per one iso-
lated person (S), amount of time spent out-
doors (T); it is inversely proportionate to ca-
loric contents in consumed food (K).

Hg - D+S+T

where:

D is a coefficient of physical activity that
is calculated as per the following formula:
actual physical activity (number of kilo-
calories spent on physical exercises) / time
spent on doing physical exercises. Recom-
mendations on physical activity that is neces-
sary to preserve and improve health are given
for all age groups on the World Health Or-
ganization web-site®.

S is a coefficient showing actual square
(air volume) indoors; it is 3 m*/hour per 1 m?
of a living space in case overall living space
is less than 20 m? per one person and not less
than 30 m*/hour per one person in case over-
all living space per this one person is more
than 20 m? .

T is amount of time spent outdoors
(hours).

K is a coefficient that shows a ratio be-
tween actual caloric contents in food (these
contents are given on any food product la-
bel) and physiological standard for caloric
contents in food (adult males require from
2,100 to 4,200 kilocalories a day and adult
females, from 1,800 to 3,050 kilocalories
a day)'’.

"Global recommendations on physical activity necessary for health. Available at: https://www.who.int/dietp-
hysicalactivity/factsheet recommendations/ru/ (05.06.2020) (in Russian).

8 Code of instructions: apartments blocks: CI 54.13330.2016 Housing apartments blocks. KODEKS: an electronic fund
for legal and reference documentation. Available at: http://docs.cntd.ru/document/456054198 (05.06.2020) (in Russian).

SER 2.3.2.1078-01. Hygienic requirements to safety and nutritional value of food products: Sanitary-epidemiologic
rules and standards. KODEKS: an electronic fund for legal and reference documentation. Available at: http://docs.cntd.ru/

document/901806306 (05.06.2020) (in Russian).

' Principles for drawing up a ration for self-isolated people or people on quarantine at home. Ofitsial'nyi sait Upravleniya
Federal'noi sluzhby po nadzoru v sfere zashchity prav potrebitelei i blagopoluchiya cheloveka po gorodu Moskve. Available at:
http://77 rospotrebnadzor.ru/index.php/napravlenie/profinfzab/8142-fits-pitaniya-i-biotekhnologii-razrabotal-printsipy-ratsiona-
dlya-lits-nakhodyashchikhsya-v-rezhime-samoizolyatsii (05.06.2020) (in Russian).
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Bearing this hygienic self-isolation index
in mind, we can conclude that more physical
activity a person has outdoors or in a venti-
lated room and consumes calories in quantities
relevant to his or her energy inputs, the lower
are health risks caused by such factors as hy-
podynamia, hypoxia, or obesity [21].

It seems possible to provide score esti-
mate for hygienic assessment of self-isolation.
Hygienic self-isolation index which is equal to
3 is optimal; more than 3, favorable; lower
than 3; unfavorable.

Accomplished sanitary-hygienic assessment
of self-isolation will allow preventing alimen-
tary-dependent diseases, cardiovascular diseases,
and diseases of the musculoskeletal system as
well as reducing risks of other non-communi-
cable diseases [22].

Self-isolation and keeping social distance
during a pandemic (epidemic) are factors that
allow reducing risks of people getting infected
with infectious agents.

During self-isolation it is important to fol-
low recommendations on survival rations in
case of a pandemic or any other emergency
(catastrophe) [23].

Infectious epidemics not only influence
people’s physical health but also exert adverse
impacts on mental health and well-being of
non-infected people. Research revealed that
spread of new communicable diseases and their
consequences such as severe acute respiratory
syndrome (SARS) could result in greater anxi-
ety, depression, and stress among population in
general [24]. These negative emotions influence
sleep as well [25].

During COVID-19 epidemic in China
some people who had mild diseases, sus-
pected contagion, or close contacts with in-
fected patients or potentially hazardous envi-
ronment were isolated at their homes. Even if
isolated people didn’t fall sick with the dis-
ease and remained physically healthy, they
often suffered from negative mental out-
comes [26]. Therefore, it is vital to preserve

mental and physical health of people who iso-
lated themselves due to elevated risks of
COVID-19 contagion [27].

Conclusions:

—we determined leading health risk fac-
tors during self-isolation;

—we provided theoretical grounds for
sanitary-hygienic criteria that could be ap-
plied to assess self-isolation basing on sani-
tary-hygienic standards existing in the Rus-
sian Federation;

— we substantiated and developed hygienic
self-isolation index (HIS) that is directly pro-
portionate to coefficients of physical activity
(D), square (air volume) per one isolated person
(S, amount of time spent outdoors (T) and is
inversely proportionate to caloric contents in
consumed food (K);

— we suggested a score estimate for hygi-
enic self-isolation index that provides opti-
mal, favorable, and unfavorable risk assess-
ment for impacts exerted by self-isolation on
people’s health;

—accomplished sanitary-hygienic assess-
ment of self-isolation will allow preventing
communicable morbidity among population
and test theoretically well-grounded assessment
of health risks caused by self-isolation in field
observations.

Recommendations. Nutrition. During
self-isolation food ration should be given spe-
cial attention. Food products with high sugar
or salt contents, confectionary, and fast food
are risk factors that can cause alimentary-
dependent diseases [28]. It is necessary to
drink not less than 2 liters of water per day
and abstain from having sugary and floury
products, sweet fizzy drinks, fat meat and
cheese, fast food, chips, etc. 1

Physical activity. During forced self-
isolation it is vital to keep relevant physical
activity that exerts favorable impacts both on
physical and mental health [29]. Physical ex-
ercises are recommended to be followed with
muscle relaxation'?,

"How to keep physically fit during self-isolation. Available at: http:/cgon.rospotrebnadzor.ru/upload/media-
library/34a/34a623bbfeb0a9bd5b0d4fbd23aa5a3d.png (05.06.2020) (in Russian).

' Distant learning for schoolchildren. Available at: http://cgon.rospotrebnadzor.ru/upload/medialibrary/8ee/
8eec6ead367b43¢78a1d3332691200ce.png (05.06.2020) (in Russian).
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Work and leisure regime. Self-isolation less than 8 hours a day, eat rationally and
involves remote working for adults and distant properly, and remain physically active [31].
learning for children and comfortable condi-

tions are required for that [30]. Rooms where Funding. The research was not granted any
people work or study should be ventilated and sponsor support.
cleaned daily and there should be no irrelevant Conflict of interests. The author declares

noise sources'. People should sleep for not there is no any conflict of interests.

References

1. Singh J.A COVID-19: Mandatory institutional isolation v. Voluntary home self-isolation. South
African Medical Journal, 2020, vol. 110, no. 6, pp. 453-455. DOI: 10.7196/SAMJ.2020v110i6.14840

2. Baker E.A., Clark L.L.B. Biopsychopharmacosocial approach to assess impact of social dis-
tancing and isolation on mental health in older adults. British journal of community nursing, 2020,
vol. 25, no. 5, pp. 231-238. DOI: 10.12968/bjcn.2020.25.5.231

3. Meinert E.A., Milne-Ives M.A., Surodina S.C., Lam C.A.D. Agile requirements engineering
and software planning for a digital health platform to engage the effects of isolation caused by social
distancing: Case study. Journal of Medical Internet Research, 2020, vol. 22, no. 5, pp. 1-10. DOI:
10.2196/19297

4. Agureev A.N., Afonin B.V., Sedova E.A., Solovieva A.A., Valuev V.A., Sidorenko L.A. Nu-
tritional Status in the Experiment with 105-Day Isolation as the First Phase of the Mars-500 Project.
Hum. Physiol, 2017, no. 43, pp. 793-801.

5. Rosa C.B., Bafiosbc M., Etchemendyb E., Garcia-Palaciosab A., Alcanizbd M. Psychological
countermeasures in manned space missions: KEARTH» system for the Mars-500 project. Computersin
Human Behavior, 2016, vol. 55, part B, pp. 898-908. DOI: 10.1016/j.chb.2015.10.010

6. Zhang X., Wang F., Zhu C., Wang Z. Willingness to self-isolate when facing a pandemic risk:
Model, empirical test, and policy recommendations. International Journal of Environmental Research
and Public Health, 2020, vol. 17, no. 1, pp. 1-15. DOI: 10.3390/ijerph17010197

7. Bacon A.M., Corr P.J. Coronavirus (COVID-19) in the United Kingdom: A personality-based
perspective on concerns and intention to self-isolate. British Journal of Health Psychology, 2020,
pp- 1-10. DOI: 10.1111/bjhp.12423

8. Vjekoslav P., Zatezalo V.G., Karlovi¢ D. Mental health issues and psychological crisis inter-
ventions during the COVID-19 pandemic and earthquakes in Croatia. Review paper, 2020, vol. 56,
no. 2, pp. 193-198. DOI: 10.20471/dec.2020.56.02.07

9. Zaitseva N.V., Shur P.Z., Kiryanov D.A., Chigvintsev V.M., Dolgikh O.V., Luzhetskii K.P.
Methodical approaches to calculating the probability of negative responses for personal human
health risk assessment. Profilakticheskaya i klinicheskaya meditsina, 2015, vol. 56, no. 3, pp. 5-11
(in Russian).

10. Maio G.D.A., Monda V.A., Messina A.A., Polito R.B., Tartaglia N.C., Ambrosio A.C.,
Pisanelli D.B., Asmundo A.E. [et al.]. Physical activity and modification of lifestyle induce benefits
on the health status. Acta Medica Mediterranea, 2020, vol. 36, no. 3, pp. 1913-1919. DOI:
10.1155/2017/3831972

11. Bogdan 1.V., Gurylina M.V., Chistyakova D.P. The healthy life-style: attitude of population
and priority directions. Problemy sotsial'noi gigieny, zdravookhraneniya i istorii meditsiny, 2019,
vol. 27, no. 4, pp. 374-378 (in Russian).

12. Lister N., Jebeile H., Truby H., Garnett S.P., Varady K.A., Cowell C.T., Collins C.E., Pax-
ton S.J. [et al.]. Fast track to health — Intermittent energy restriction in adolescents with obesity. A ran-
domised controlled trial study protocol. Obesity Research and Clinical Practice, 2020, vol. 14, no. 1,
pp- 80-90. DOI: 10.1016/j.0rcp.2019.11.005

B How to cope with stress. Available at: http://cgon.rospotrebnadzor.ru/upload/medialibrary/09a/09a20a55807
cf4067110d7151c609aed.png (05.06.2020) (in Russian).

148 Health Risk Analysis. 2021. no. 1



Theoretical grounds for assessing health risks factors caused by self-isolation

13. Galli F., Reglero G., Bartolini D., Visioli F. Better prepare for the next one. Lifestyle les-
sons from the COVID-19 pandemic. Pharma Nutrition, 2020, vol. 12, pp. 100193. DOI:
10.1016/j.phanu.2020.100193

14. Onishchenko G.G. Actual problems of hygiene science and practice in the preservation of
public health. Gigiena i sanitariya, 2015, vol. 94, no. 3, pp. 5-9 (in Russian).

15. Madzhuga A.G., Shashina E.A., Romanov D.B., Khersonskii I.I. Peculiarities of axiological
adaptation of university students: health-creating approach. Teoriya i praktika fizicheskoi kul'tury,
2020, no. 5, pp. 37-38 (in Russian).

16. Hoffmann J., Giinther J., Geyer K., Stecher L., Rauh K., Kunath J., Meyer D., Sitzberger C.
[et al.]. Effects of a lifestyle intervention in routine care on prenatal physical activity — Findings from
the cluster-randomised. BMC Pregnancy and Childbirth, 2019, vol. 19, no. 1, pp. 1-13. DOI:
10.1186/s12884-019-2553-7

17. Zaninotto P., Head J., Steptoe A. Behavioural risk factors and healthy life expectancy: evi-
dence from two longitudinal studies of ageing in England and the US. Scientific Reports, 2020, vol. 10,
no. 1, pp. 1-9 (in Russian).

18. Hart D.A., Zernicke R.F. Optimal human functioning requires exercise across the lifespan:
mobility in a 1 g environment is intrinsic to the Integrity of multiple biological systems. Frontiersin
Physiology, 2020, vol. 11, pp. 1-11. DOI: 10.3389/fphys.2020.00156

19. Kramer A., Kramer K.Z. The potential impact of the COVID-19 pandemic on occupational
status, work from home, and occupational mobility. Journal of Vocational Behavior, 2020, vol. 119,
pp. 1-4. DOIL: 10.1016/j.jvb.2020.103442

20. Carbone S.R. Flattening the curve of mental ill-health: the importance of primary prevention
in managing the mental health impacts of COVID-19. Mental Health and Prevention, 2020, vol. 19,
pp- 200185. DOI: 10.1016/j.mhp.2020.200185

21. Krut'’ko V.N., Dontsov V.I.,, Potemkina N.S., Smirnova T.M., Fedin K.A., Fedina A.V.,
Bol'shakov A.M., Khodykina T.M. Information and cognitive technologies of health saving (re-
view). Trudy Institute sistemnogo analiza Rossiiskoi akademii nauk, 2019, vol. 69, no. 1, pp. 50-60
(in Russian).

22. Zhai Y., Du X. Addressing collegiate mental health amid COVID-19 pandemic. Psychiatry
Research, 2020, vol. 288, pp. 113003. DOI: 10.1016/j.psychres.2020.113003

23. Chatterjee A., Gerdes M.W., Martinez S.G. Identification of risk factors associated with obe-
sity and overweight — a machine learning overview. Sensors, 2020, vol. 20, no. 9, pp. 1-30. DOL:
10.3390/s20092734

24. Gomez-Salgado J., Andrés-Villas M., Dominguez-Salas S., Diaz-Milanés D., Ruiz-Frutos C.
Related health factors of psychological distress during the COVID-19 pandemic in Spain. Interna-
tional Journal of Environmental Research and Public Health, 2020, vol. 17, no. 11, pp. 3947. DOLI:
10.3390/ijerph17113947

25. Shen L., Schie J., Ditchburn G., Bei B. Positive and negative emotions: Differential associa-
tions with sleep duration and quality in adolescents. J. Youth Adolescence, 2018, vol. 47, no. 12,
pp- 2584-2595. DOI: 10.1007/s10964-018-0899-1

26. Janior J.G., Moreira M.M., Pinheiro W.R., De Amorim L.M., Lima C.K., Da Silva C. G. L.,
Neto M.L.R. The mental health of those whose rights have been taken away: An essay on the mental
health of indigenous peoples in the face of the 2019 Coronavirus (2019-nCoV) outbreak. Psychiatry
Research, 2020, vol. 289, pp. 113094. DOI: 10.1016/j.psychres.2020.113094

27. Tzur Bitan D., Grossman-Giron A., Bloch Y., Mayer Y., Shiffman N., Mendlovic S. Fear of
COVID-19 scale: Psychometric characteristics, reliability and validity in the Israeli population. Psy-
chiatry Research, 2020, vol. 289, pp. 113100. DOI: 10.1016/j.psychres.2020.113100

28. Bullén-Vela V., Abete 1., Angeles Zulet M., Tur J.A., Pinté X., Corbella E., Martinez-
Gonzalez M.A., Corella D. [et al.]. Risk factors differentially associated with non-alcoholic fatty liver
disease in males and females with metabolic syndrome. Revista Espanola de Enfermedades Digestivas,
2020, vol. 112, no. 2, pp. 94-100. DOI: 10.17235/reed.2019.6031/2018

29. Heinicke V., Halle M. Lifestyle intervention in the primary prevention of cardiovascular dis-
eases. Herz 2020, vol. 45, no. 1, pp. 30-38. DOI: 10.1007/s00059-019-04886-y

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163  ISSN (Eng-online) 2542-2308 149



O.V. Mitrokhin, N.A. Ermakova, E.V. Belova

30. Savi¢ D. COVID-19 and work from home: Digital transformation of the workforce. Grey
Journal, 2020, vol. 16, no. 2, pp. 101-104 (in Russian).

31. Rimmer A. How can i keep calm during self-isolation? The BMJ, 2020, vol. 369, pp. m1376.
DOI: 10.1136/bmj.m1376

Mitrokhin O.V., Ermakova N.A., Belova E.V. Theoretical grounds for assessing health risks
factors caused by self-isolation. Health Risk Analysis, 2021, no. 1, pp.143-150. DOI:
10.21668/health.risk/2021.1.15.eng

Received: 19.09.2020
Accepted: 07.02.2021
Published: 30.03.2021

150 Health Risk Analysis. 2021. no. 1





