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Abstract: Self-isolation is a preventive measure that started in January 2020 as a response to the
spread of COVID-19, and it has no precedents in human history. During this pandemic, governments
forced billions of people to self-isolate for several months, and the sanitary–hygienic assessment of
self-isolation became an essential issue. We suggest a definition for sanitary–hygienic self-isolation
and then develop methods for assessing how hygienic the isolation of the household members is. The
Household Members’' Self-Isolation Index Point Score (HMSI) is determined based on the number of
self-isolated household members, the coefficients of household members’ physical activity, the indoor
area per household member, the time spent in fresh air, and the number of domestic conflicts during
the household members’ self-isolation This is inversely proportional to the calorie intake. HMSI can
identify if family household members' isolation is optimal, favorable, or unfavorable. In this paper,
we determined an approach to assess the level of the functional reserves, and then we identified the
leading health risk factors of the self-isolated household members. The sanitary–hygienic assessment
of self-isolation can prevent cardiovascular, alimentary-dependent diseases and pathologies of the
musculoskeletal system. Besides, self-isolation accompanies a decrease in physical activity and
unbalanced nutrition.
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1. Introduction
COVID-19 is a new disaster that has come to the fore, and today, self-isolation is
an essential tool wielded by public health authorities to prevent the spread of infectious
diseases. Carrying out any public health measure requires an immediate risk assessment,
and self-isolation is never an exception. Consequently, for self-isolation, risk factors may
include nutritional deficiencies, hypodynamia, hypoxia, mental health, and an imbalance
between work and rest. The Russian government has sanitary–hygienic regulations that
determine all the recommended physiological and hygienic standards for (1) physical
activity, (2) nutrition, (3) mental health, (4) work, and (5) rest [1].
The hygienic standards can be employed for supporting physiologically optimal
conditions for staying at home, work–rest regimes, microclimate indicators, nutrition,
mental wellness, and physical activity [2–4].
This study aims to establish sanitary–hygienic assessment criteria for self-isolation;
to propose measures that prevent potential non-communicable diseases in the isolated
population; to identify the leading risk factors affecting the health of the isolated persons;
and to propose sanitary–hygienic criteria for assessing self-isolation.
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2. Materials and Methods
Informational, analytical, and statistical research methods were applied: We analyzed hygiene-related legal documents of the Government of the Russian Federation, and
COVID-19-related publications of the World Health Organization (WHO) and public health
authorities of various governments.
3. Results and Discussion
The Russian Federation regulations and standards consider the estimated energy
requirements (EER) that determine the physiological needs for energy and nutrients of
various groups of the population. Estimated Energy Requirement (EER) is the average
dietary energy intake that is predicted to maintain energy balance in healthy, normalweight individuals of a defined age, gender, weight, height, and level of physical activity
consistent with good health. In children and pregnant and lactating women, the EER
includes the needs associated with growth or secretion of milk at rates consistent with good
health. The physical activity coefficients are used in the EER equations to estimate energy
requirements and are based on ranges of physical activity levels. The physical activity level
(PAL) is the ratio of total energy expenditure to basal energy expenditure (TEE/BEE) [2].
According to the Russian Government's Guidelines, during the enforcement of stayat-home orders, it is essential to consider the needs of adults and children in terms of
macronutrients and micronutrients. Additionally, it is necessary to reduce calorie intake
and consider stressful conditions while designing a diet plan.
Optimal nutrition can increase the immune response and can help to protect the
population from the adverse effect of any environmental factors, including biological
factors such as microbes and viruses.
During the enforcement of self-isolation, population nutrient intake guidelines should
consider the existence of stress-forming situations and a decrease in physical activity, and
it should enhance the non-specific immune response.
Mandatory self-isolation and quarantine have become essential anti-epidemic measures during the COVID-19 pandemic.
Self-isolation may lead to a drop in physical activity, which may reduce energy
consumption by 300–400 kcal or more per day for adults and by 200–400 kcal or more per
day for children (from 3 to 18 years old). The usual daily diet might lead to weight gain
and the accumulation of visceral adipose tissue (VAT) and may cause muscle atrophy.
During the enforcement of stay-at-home orders, there may be an increase in the
daily energy consumption associated with the high availability of food, free time, and
hyperphagia in response to stress.
Measures to minimize the negative effect of the stay-at-home orders (self-isolation)
should include a decrease in the energy value of dietary carbohydrates and ensuring the
maximum level of physical activity.
Optimal nutrition determines the protection of an isolated person from the effects
of adverse factors. For maintaining a healthy weight, it is necessary to maintain a full,
adequate diet with a decrease in calorie content of 200–400 kcal compared to the usual one,
which on average is:

•
•
•
•

1500 kcal for children aged 3 to 7 years (considering the level of physical activity);
1600–2000 kcal for children aged 7 to 18 (considering the level of physical activity);
1600–1800 kcal for healthy women over 18 years old;
1800–2100 kcal for healthy men over 18 years old.

Recommended percentage distribution of energy consumption of meals: breakfast—
25%, second breakfast—5%, lunch—35%, afternoon tea—10%, dinner—25% [5].
A healthy diet is essential for self-isolated distance learning students, and they should
take into consideration the following recommendations:
(1) Considering 2–6 meals a day that should include meat, milk, butter, vegetable oil,
rye, and wheat bread; (2) Including fish, eggs, cheese, cottage cheese, and dairy products
at least once every 2–3 days; (3) Considering a sample menu that contains a rational
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distribution of energy in every meal: breakfast—20%, lunch—30–35%, afternoon tea—15%,
dinner—25%, and second dinner—5–10% [6].
While organizing education for children during the enforcement of self-isolation, it
is necessary to consider (1) regular breaks between lessons; (2) ventilating the study spot
and getting fresh air regularly on a balcony or loggia; (3) carrying out physical exercises,
performing gymnastics, and using simulators to organize independent fitness classes at
home [7].
The sanitary–hygienic criteria for self-isolation:
1.
2.
3.
4.
5.
6.
7.

Time spent in fresh air, including dog walking, visiting grocery stores, pharmacies, or
spending time on balconies;
The size of the isolation area per person;
Interactive condition of work regimen using computer technology;
Psycho-emotional stress, long-term stay in a limited space, and stress;
The location of the self-isolated person (apartment, country house, or hotel) can
determine the possibility of getting fresh air and limiting hypoxia;
The physical activity of each isolated person, such as the use of sports equipment and
gymnastics;
Rest regimen.

Based on the sanitary–hygienic criteria of self-isolation, we developed the Household
Members’ Self-Isolation Index Point Score (HMSI) to assess the risks of self-isolation. Based
on the sanitary–hygienic aspects of self-isolation of the household members, we developed
a hygienic self-isolation index point score. This index is beneficial for establishing a comprehensive hygienic assessment for self-isolation and determining the isolation compliance
level using all the recommended physiological–hygienic standards.
HMSI determines that the optimal self-isolation mode is directly proportional to the
number of self-isolated household members (n), the coefficients of household members’
physical activity (D), the indoor area (air cubic capacity) per household member (S), the
time spent in fresh air (T), and the number of domestic conflicts during the household
members’ self-isolation (C). This is inversely proportional to the calorie intake (K).


D+S+T
Household Members0 Sel f − Isolation Index Point Score ( HMSI ) = n + C +
K

•
•

•

•
•
•

The number of self-isolated household members (n)
Physical activity of an isolated household member (D): The actual physical activity (the
number of calories spent on each physical exercise) exercise time. (Recommendations
of the World Health Organization) [8].
Space of isolation (cubic meter of air) per isolated household member (S): The actual
space (cubic capacity) of self-isolation area: In a 20 m2 total area per household
member: K = 30 m3 /hour. If the total area is not less than 20 m2 per person: K = not
less than 30 m3 /hour [9].
Time spent on outdoor activities (T): Time spent getting fresh air (hours).
The number of domestic conflicts during the self-isolation (C)
Calorie or energy intake (K) The caloric value of food (indicated on the product labels);
physiological energy requirements for adults from 2100 to 4200 kcal/day for males
and from 1800 to 3050 kcal/day for females [2,10].

HMSI confirms that the more time an isolated person spends on physical fresh-air
activities or in a ventilated room and the more closely he/she eats according to his/her
energy expenditure, the lower the risk of developing hypodynamia, hypoxia, and obesity.
It appears possible to assess self-isolation in points: the optimal hygienic index of
self-isolation is equal to 3, a favorable index is greater than 3, and an unfavorable index is
less than 3 (Table 1).
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Table 1. Assessing self-isolation in points.
Favorable Isolation

Optimal Isolation

Unfavorable Isolation

HMSI > 3

HMSI = 3

HMSI < 3

The sanitary–hygienic assessment of self-isolation will help prevent diseases of the
cardiovascular system and the musculoskeletal system. It can also help limit the risk of
many other non-communicable diseases and domestic conflicts.
The spread of COVID-19 and the enforcement of public health measures led to unintended unfavorable effects such as high levels of stress, anxiety, and depression [11].
The massive fear of coronavirus (coronaphobia) has led to many psychiatric manifestations in different strata of society. Besides, pandemics represent a real risk to the household
members, and to reduce the risk of contracting infectious diseases they should practice
self-isolation and social distancing [12,13].
The enforcement of self-isolation can result in mental disorders because of an increase
in domestic conflicts [14].
The prevalence of new infectious diseases and their consequences can increase anxiety,
depression, and stress. A straightforward example of this phenomenon is that during the
COVID-19 epidemic in central China, even the healthy self-isolated population experienced
mental health issues [15,16].
It seems that those with preexisting mental health issues are more susceptible to
stressors associated with COVID-19 compared to those without preexisting mental health
issues [17].
Thus, maintaining mental and physical health is an essential factor in minimizing the
risks affecting isolated household members [18].
4. Conclusions
1.

2.
3.
4.
5.

6.

The sanitary–hygienic assessment of self-isolation will ensure the prevention of cardiovascular and alimentary-dependent diseases and pathologies of the musculoskeletal
system.
We propose measures that aim to prevent non-communicable diseases in the isolated
population.
We identify the leading risk factors affecting the health of the isolated household
members [19].
We propose sanitary–hygienic criteria for assessing household members’ self-isolation
based on the sanitary–hygienic standards of the Russian Federation.
We develop the Household Members' Self-Isolation Index Point Score (HMSI). HMSI
determines that the optimal self-isolation mode is directly proportional to the number
of self-isolated household members, the coefficients of a household members’ physical
activity, the indoor area (air cubic capacity) per household member, the time spent
in fresh air, and the number of domestic conflicts during the household members’
self-isolation, which is inversely proportional to the calorie intake.
HMSI determines if household members’ self-isolation is optimal, favorable, or unfavorable [20].

5. Recommendations
5.1. Nutrition
1.
2.
3.
4.

During the period of self-isolation, one should pay special attention to one’s diet.
Give preference to products with a short shelf life, then use frozen food for cooking.
Making a meal plan that helps to avoid overeating.
Choose a variety of foods when forming a menu for the day, giving preference to
grains, because they are rich in complex carbohydrates and fiber, which have a
beneficial effect on the feeling of fullness and thus prevent overeating.
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5.
6.
7.
8.

Follow food safety rules, tracking the expiration dates of products, keeping the kitchen
work surfaces clean, and washing hands before and after cooking.
Give preference to fruits and vegetables as sources of fructose and sucrose and keep
in mind that adding sugar to food and drinks is not recommended.
Reduce salt intake in the diet.
Drink at least 2 L of water per day during self-isolation [21–26].

5.2. Physical Activity
During self-isolation, it is important to maintain adequate physical activity, which has
a beneficial effect on physical and mental health.
1.
2.
3.
4.
5.

Spend more time standing and less time sitting or lying.
Include active breaks in your daily routine in the form of warm-ups or household
chores.
Try to move around the apartment (walking during a phone call or marching in place).
Consider alternate physical activities with muscle relaxation.
Use online resources proposing physical exercises, considering the state of your health
and limitations [27,28].

5.3. Work–Life Balance
Due to the implementation of distance education and work during self-isolation, it is
essential to design a comfortable working environment.
1.
2.
3.
4.
5.

The workplace should be organized with enough space for a personal computer and
enough space for writing.
The design of the furniture for remote work and education should support a proper
working posture.
The workplace should be lighted artificially using a lighting device in the upper
position.
The workplace should be ventilated, cleaned every day, and far from any possible
sources of extraneous noise.
The workplace should be next to the window to increase the natural illumination on
the work surface [29,30].

5.4. Mental Health
The isolated population may experience mental health issues such as fear, anxiety,
and confusion.
1.
2.
3.
4.
5.

Refer to official information sources to assess the situation and to understand the risks
and precautions.
Get at least 8 h of sleep a day, eat well, and stay physically active.
Have an interest in the news, but do not spend all your free time on it.
Maintain communication via the Internet with relatives and friends.
Quit tobacco smoking and alcoholic beverage consumption [31].

Author Contributions: Conceptualization: O.M. and E.B.; data curation: O.M., E.B. and A.A.; formal
analysis: O.M., E.B. and A.A.; funding acquisition: O.M., E.B. and A.A.; investigation: O.M., E.B.,
A.A., N.E. and A.L.; methodology: O.M., E.B. and N.E.; project administration: O.M. and E.B.;
resources: O.M., E.B. and A.A.; software: E.B. and A.A.; supervision: O.M. and E.B.; validation:
O.M. and N.E.; visualization: O.M., E.B. and A.A.; writing—original draft: E.B. and A.A.; writing—
review and editing: E.B. and A.A. All authors have read and agreed to the published version of the
manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Med. Sci. Forum 2021, 4, 17

6 of 7

Data Availability Statement: Data are available upon request.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.

4.

5.

6.

7.

8.
9.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

Chopra, S.; Ranjan, P.; Singh, V.; Kumar, S.; Arora, M.; Hasan, M.S.; Kasiraj, R.; Kaur, D.; Vikram, N.K.; Malhotra, A.; et al.
Impact of COVID-19 on lifestyle-related behaviours—A cross-sectional audit of responses from nine hundred and ninety-five
participants from India. Diabetes Metab. Syndr. 2020, 14, 2021–2030. [CrossRef]
Popova, A.Y.; Tutelyan, V.A.; Nikityuk, D.B. On new standards of physiological needs for energy and food for different
populations of the russian federation. Nutrition 2021, 90, 6–19.
Chief State Sanitary Physician of the Russian Federation. Sanitary and Epidemiological Requirements for Living Conditions in
Residential Buildings and Premises. In Sanitary and Epidemiological Rules and Regulations SanPiN 2.1.2.2645-10; Chief State Sanitary
Physician of the Russian Federation: Moscow, Russia, 2010.
Chief State Sanitary Physician of the Russian Federation. Sanitary and Epidemiological Requirements for Physical Factors at
Work Places. In Sanitary and Epidemiological Rules and Norms SanPiN 2.2.4.3359-16; Chief State Sanitary Physician of the Russian
Federation: Moscow, Russia, 2016.
Chief State Sanitary Physician of the Russian Federation. Specialized diet for children and adults who are in self-isolation or
quarantine at home in connection with COVID-19. In 2.3.0171-20. 2.3 Guidelines; Chief State Sanitary Physician of the Russian
Federation: Moscow, Russia, 2020.
Chief State Sanitary Physician of the Russian Federation. Sanitary and Epidemiological Requirements for the Organization of
Meals for Students in Educational Institutions: Primary and Secondary Vocational Education. In Sanitary and Epidemiological Rules
and Norms SanPiN 2.4.5.2409-08; Chief State Sanitary Physician of the Russian Federation: Moscow, Russia, 2019.
Chief State Sanitary Physician of the Russian Federation. Sanitary and Epidemiological Requirements for the Design, Maintenance,
and Organization of Educational Organizations and Other Social Infrastructure Facilities for Children and Youth During the
Spread of COVID-19. In Rospotrebnadzor Set of Rules 3.1/2.4.3598-20; Chief State Sanitary Physician of the Russian Federation:
Moscow, Russia, 2020.
World Health Organization (WHO). Global Strategy on Diet, Physical Activity, and Health. Available online: https://www.who.
int/dietphysicalactivity/factsheet_recommendations/ru/ (accessed on 25 December 2020).
Ministry of Construction, Housing, and Utilities of the Russian Federation. Multi-Compartment Residential Buildings. In Set
of Rules: Residential Apartments and Buildings SNiP 31-01-2003; Ministry of Construction, Housing, and Utilities of the Russian
Federation: Moscow, Russia, 2016.
Chief State Sanitary Physician of the Russian Federation. Hygienic requirements for food safety and nutritional value. In Sanitary
and Epidemiological Rules and Norms SanPiN 2.3.2.1078-01; Chief State Sanitary Physician of the Russian Federation: Moscow,
Russia, 2001.
Nwachukwu, I.; Nkire, N.; Shalaby, R.; Hrabok, M.; Vuong, W.; Gusnowski, A.; Surood, S.; Urichuk, L.; Greenshaw, A.J.;
Agyapong, V.I. COVID-19 Pandemic: Age-Related Differences in Measures of Stress, Anxiety and Depression in Canada. Int. J.
Environ. Res. Public Health 2020, 17, 6366. [CrossRef] [PubMed]
Dubey, S.; Biswas, P.; Ghosh, R.; Chatterjee, S.; Dubey, M.J.; Chatterjee, S.; Lahiri, D.; Lavie, C.J. Psychosocial impact of COVID-19.
Diabetes Metab. Syndr. 2020, 14, 779–788. [CrossRef] [PubMed]
Haug, A.; Brand-Miller, J.C.; Christophersen, O.A.; McArthur, J.; Fayet, F.; Truswell, S. A food “lifeboat”: Food and nutrition
considerations in the event of a pandemic or other catastrophe. Med. J. 2007, 187, 674–676. [CrossRef] [PubMed]
Odriozola-González, P.; Planchuelo-Gómez, Á.; Irurtia, M.J.; de Luis-García, R. Psychological effects of the COVID-19 outbreak
and lockdown among students and workers of a Spanish university. Psychiatry Res. 2020, 290, 113108. [CrossRef]
Sun, Q.M.; Qin, Q.S.; Chen, B.X.; Shao, R.F.; Zhang, J.S.; Li, Y. Stress, anxiety, depression and insomnia in adults outside Hubei
province during the COVID-19 pandemic. Zhonghua Yi Xue Za Zhi 2020, 100, 3419–3424.
Shen, L.; van Schie, J.; Ditchburn, G.; Brook, L.; Bei, B. Positive and Negative Emotions: Differential Associations with Sleep
Duration and Quality in Adolescents. J. Youth Adolesc. 2018, 47, 2584–2595. [CrossRef]
Asmundson, G.J.; Paluszek, M.M.; Landry, C.A.; Rachor, G.S.; McKay, D.; Taylor, S. Do pre-existing anxiety-related and mood
disorders differentially impact COVID-19 stress responses and coping? J. Anxiety Disord. 2020, 74, 102271. [CrossRef]
Kujawa, A.; Green, H.; Compas, B.E.; Dickey, L.; Pegg, S. Exposure to COVID-19 pandemic stress: Associations with depression
and anxiety in emerging adults in the United States. Depress Anxiety 2020, 37, 1280–1288. [CrossRef] [PubMed]
Reshetnikov, V.; Mitrokhin, O.; Belova, E.; Yakushina, I.; Royuk, V. Indoor Environmental Quality in Dwellings and Lifestyle
Behaviors during the COVID-19 Pandemic: Russian Perspective. Int. J. Environ. Res. Public Health 2021, 18, 5975. [CrossRef]
[PubMed]
Reshetnikov, V.; Mitrokhin, O.; Shepetovskaya, N.; Belova, E.; Jakovljevic, M. Organizational measures aiming to combat
COVID-19 in the Russian Federation: The first experience. Expert Rev. Pharmacoecon. Outcomes Res. 2020, 20, 571–576. [CrossRef]
[PubMed]
Center for Hygienic Education of the Population of ROSPOTREBNADZOR: A Page about Healthy Eating. Available online:
https://pitanie.cgon.ru/ (accessed on 25 December 2020).

Med. Sci. Forum 2021, 4, 17

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

7 of 7

World Health Organization (WHO). Food and Nutrition Tips during Self-Quarantine. Available online: https://www.euro.who.
int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicablediseases/food-and-nutrition-tips-during-self-quarantine (accessed on 25 December 2020).
ROSPOTREBNADZOR: Diet Guidelines for Self-Quarantined Persons. Available online: http://77.rospotrebnadzor.ru/index.
php/napravlenie/profinfzab/8142-fits-pitaniya-i-biotekhnologii-razrabotal-printsipy-ratsiona-dlya-lits-nakhodyashchikhsyav-rezhime-samoizolyatsii (accessed on 25 December 2020).
World Health Organization (WHO). Healthy Foods and Healthy Eating: How to Eat Right during Self-Quarantine. Available
online: https://www.euro.who.int/ru/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technicalguidance/noncommunicable-diseases/food-and-nutrition-tips-during-self-quarantine (accessed on 25 December 2020).
ROSPOTREBNADZOR: Diet for Persons in Self-Isolation or Quarantine at Home. Available online: https://www.
rospotrebnadzor.ru/about/info/news/news_details.php?ELEMENT_ID=14235 (accessed on 25 December 2020).
ROSPOTREBNADZOR: About WHO Recommendations on How to Stay Physically Active during Quarantine or Self-Isolation
Due to COVID-19. Available online: https://www.rospotrebnadzor.ru/about/info/news/news_details.php?ELEMENT_ID=14
117 (accessed on 25 December 2020).
ROSPOTREBNADZOR: Strong Physical and Mental Health Is the Foundation of Resilience during the COVID-19 Pandemic.
Available online: https://www.rospotrebnadzor.ru/about/info/news/news_details.php?ELEMENT_ID=14151 (accessed on 25
December 2020).
Mitrokhin, O.V.; Reshetnikov, V.A.; Belova, E.V.; Jakovljevic, M. Sanitary and hygienic aspects of the covid-19 self-isolation. Open
Public Health J. 2020, 13, 734–738. [CrossRef]
ROSPOTREBNADZOR: On Recommendations on How to Organize a Student’s Workplaces for Distance Learning at Home.
Available online: https://www.rospotrebnadzor.ru/about/info/news/news_details.php?ELEMENT_ID=14200 (accessed on 25
December 2020).
Shashina, E.A.; Makarova, V.V.; Shcherbakov, D.V.; Isiutina-Fedotkova, T.S.; Zabroda, N.N.; Ermakova, N.A.; Skopin, A.Y.;
Mitrokhin, O.V. Use of Respiratory Protection Devices by Medical Students during the COVID-19 Pandemic. Int. J. Environ. Res.
Public Health 2021, 18, 5834, PMID: 34071661; PMCID: PMC8198429. [CrossRef] [PubMed]
World Health Organization (WHO). Mental Health and Psychological Resilience during the COVID-19 Pandemic. Available
online: https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/mentalhealth-and-psychological-resilience-during-the-covid-19-pandemic (accessed on 26 December 2020).

