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Our research objects were behavioral risk factors that could cause contagion with coronavirus infection (hereinafter
called COVID-19).

Our research goal was to assess prevalence of behavioral risk factors that could cause contagion with COVID-19
among population in Belarus.

The present work contains results obtained via online questioning that included 7,590 respondents and employed a
specifically designed questionnaire covering most common behavioral risk factors of contagion with COVID-19. The fac-
tors were related to adherence to recommendations on physical and social distancing, use of personal protective equip-
ment, and sticking to personal hygiene rules; the questionnaire also asked respondents to give a subjective estimate of
their health and whether they had specific symptoms typical for COVID-19. Data analysis involved assessing prevalence
of behavioral risk factors, and occurrence of a relation between specific factors and values of prevalence ratio.

We determined prevalence of the most common behavioral risk factors and assessed to what extent risk factors influ-
enced prevalence of subjective complaints by patients that they had symptoms typical for COVID-19. It was shown that cer-
tain behavioral risk factors authentically influenced prevalence of subjective symptoms of the disease. Subjective symptoms
were more widely spread among respondents who regularly went to work as well as those whose family members regularly
went to work or an educational establishment; among respondents who used public transport, went to shopping centers and
catering facilities every day; among respondents who didn’t keep social distance, didn’t pay proper attention to personal
hygiene, didn’'t use antiseptics, and had a habit to touch their face with their hands, among smoking respondents; among
respondents who attended mass events, family and corporate parties; and also respondents whose relatives, close friends, or
colleagues had returned from abroad.

Our research results can be used for carrying out information campaigns aimed at COVID-19 prevention; they can
also give grounds for performing more profound studies on assessing contributions made by various behavioral factors into
risks of contagion with COVID-19.

Key words: behavioral risk factors, questionnaire, coronavirus, COVID-19, pandemic, social distancing, personal hy-
giene, public health.

On January 30, 2020 WHO Director-
General declared the current COVID-19 out-

and it predetermined its rapid spread all over
the world. As per the WHO data on June 23

break to be an emergency in public healthcare
that was of international importance [1]. The
declaration was made following conclusions
made on a meeting held by the Committee on
Emergencies in conformity with the Interna-
tional Sanitary Regulations. A new coronavi-
rus strain had significant pandemic potential
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2020 there were 8,974,795 confirmed COVID-
19 cases registered all over the world includ-
ing 469,159 deaths [2].

Unprecedented actions aimed at prevent-
ing the infection spread were taken in every
country as a response to this new biological
threat of a scale previously unknown to the
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world. Lockdown was introduced due to,
among other things, strong emotional and mo-
tivation-related barriers that distorted people’s
adherence to following anti-epidemic recom-
mendations voluntarily and it could result in
substantial economic losses, both for each per-
son and a state as a whole. Moreover, while
there is no efficient vaccine, a probability still
exists that in case lockdown is eased, a new
infection outbreak will occur [3]. It indicates
that there is a necessity to supplement lock-
down measures with efficient actions aimed at
raising people’s adherence to behavioral mod-
els that allow them to protect themselves and
their relatives and friends from contagion [4].

COVID-19 pandemic led to a wide-scale
campaign held by public health organizations
and aimed at spreading knowledge about indi-
vidual protection from contagion such as hand
hygiene, physical distancing, proper respira-
tory behavior, use of personal protection
equipment and antiseptics, etc. However, de-
spite all their attempts to promote knowledge
on COVID-19 prevention, studies and ques-
tionings performed among population in dif-
ferent countries indicate that people are not
well aware about ways of contagion, manage-
able and unmanageable factors that cause con-
tagion risks and individual protection from in-
fection [5-8].

A significant role in efficiency of anti-
epidemic activities implementation and ability
to manage this emergency situation belongs to
people’s hygienic education and their readi-
ness for conscious adherence to individual
prevention. Given that, it is necessary to de-
termine how well aware people are about
COVID-19 as it will allow assessing whether
they are ready to change their behavior and
accept behavioral patterns recommended by
public healthcare authorities; it will also allow
determining priority tasks to be solved within
hygienic education.

As per data obtained in several research
works quick online questionings that require
minimal efforts and can cover a lot of re-
spondents during quite a short period of time
can be a valuable instrument for assessing
and monitoring knowledge and perception of
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an infection by people in the heat of an out-
break [5, 9].

Scientific studies aimed at studying
pathogenesis, clinical signs, treatment proce-
dures, and developing a vaccine for specific
COVID-19 prevention have great significance
in struggling against the pandemic; however, a
study on behavioral risk factors aimed at more
efficient management of epidemic processes is
of equal importance for creating a system of
anti-epidemic activities.

Our research goal was to assess preva-
lence of behavioral risk factors that could cause
contagion with COVID-19 among people living
in Belarus.

Data and methods. The study was con-
ducted via an online questioning that seemed to
us the most optimal way to obtain information
on behavioral risk factors as it allowed us to
collect initial data over a short period of time in
a situation when certain limitations were im-
posed during the heat of the outbreak. The
questioning involved using a specifically de-
signed questionnaire that consisted of 23 ques-
tions covering basic behavioral risk factors that
could cause COVID-19 contagion and were
related to adherence to recommendations on
physical and social distancing, use of personal
protection equipment, and personal hygiene;
there were also questions concerning respon-
dents’ subjective assessment of their health and
occurrence of symptoms specific for COVID-19.

The online questioning was performed on
the official website belonging to the Scientific
and Practical Centre of Hygiene. Information
about questioning was spread via social net-
works and mass media in order to attract as
many respondents as possible.

Apart from data collection, the question-
ing was aimed at providing sanitary education
for people and it was achieved via offering
certain recommendations on how to correct
behavioral risk factors; the recommendations
were given to respondents after the online
questioning was completed by them.

From April 17, 2020 to June 23, 2020
7,590 people took part in the questioning.

All the obtained data were statistically
processed and analyzed with STATISTICA 13
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software package. Data analysis involved cal-
culating absolute and relative frequencies. For
extensive parameters, we calculated 95 % con-
fidence interval as per Wald procedure and the
data were given as P (95 % CI). Significance
of discrepancies between data that character-
ized qualitative properties was determined
with contingency tables 2x2 basing on Pear-
son’s correlation coefficient x*. To assess what
effects were produced by a certain factor, we
calculated prevalence ratio (PR) and its confi-
dence interval (95 % CI).

Critical significance value (p) in statistical
hypotheses testing was taken at 0.05.

Results and discussion. Social distancing
(staying at home) and physical distancing
when visiting a public place are most efficient
measures that prevent COVID-19 contagion
[10, 11]. Having analyzed answers given by
respondents to questions on social and physical
distancing, we revealed that 52.9 % (51.9-54.0)
respondents continued working at their work-
places according to their normal routine, 26.2 %
(25.2-27.2) worked remotely, and 20.9 %
(20.0-21.8) didn’t work or had to take a vaca-
tion. Most respondents (89.1 % (88.4-89.9))
lived in an apartment (living space) with their
families or other people. And family members
of those respondents who were able to not con-
tact their colleagues working remotely or having
a vacation also tended to remain at home more
frequently than family members of people who
still had to go to work, 59.8 % (58.2-61.4)
against 40.4 % (38.9-41.9) (x2 =285.58,
»<0.001). Only 27.9 % (26.9-28.9) respon-
dents took public transport to travel around;
the rest preferred a bicycle, their own car, or
walking on foot; only 9.3 % (8.7-10.0) gave a
negative answer to a question about keeping
physical distance from other people in public
places, the rest kept a 1 meter distance (48.6 %
(47.5-49.7)) or 1.5-2 meters distance (42.1 %
(41.0-43.2).

Most respondents (86.7 % (85.9-87.5))
didn’t go to any catering facilities over the last
two weeks; 5.7 % (5.2-6.2) went to a restaurant
or a café once in two weeks; and 7.6 % (7.0-8.2)
once a week or more. 24.0 % (23.0-25.0) went
to a shop or a chemist’s once a week or even

less frequently; 53.8 % (52.7-54.9) went shop-
ping every 3—4 days; and 22.2 % (21.3-23.1)
did it every day. Only 2.2 % (1.9-2.5) respon-
dents took part in mass events (concerts, sport
events, etc.) over the last two weeks, and
25.1 % (24.1-26.1) took part in family parties,
parties with friends or colleagues.

Having analyzed discrepancies in keeping
social distancing by respondents who went to
work and those who worked remotely/were on
vacation, we revealed that respondents who
didn’t go to work were overall more committed
to adhering to distancing rules. Thus, respon-
dents who didn’t contact their work team went
to shops and chemist’s more rarely as only
15.2 % (14.0-16.4) people in this category went
shopping daily against 28.5 % (27.1-29.9) from
those who went to work every day (y* = 376.58,
p <0.001); they more rarely neglected physical
distancing when being in a public place: 7.3 %
(6.5-8.2) respondents working remotely/being
on vacation against 11.1 % (10.1-12.1) among
those who went to work every day (x> = 97.09,
p < 0.001); they also visited family, office, or
friendly parties less frequently: 23.7 % (22.3-25.1)
respondents in this category against 26.4 %
(25.0-27.8) among those who went to work
every day (x> = 7.03, p = 0.008).

Physical distancing is a significant preven-
tion measure but other behavioral factors can
also make a substantial contribution into risks
occurrence. According to some data, a habit to
touch one’s T-zone on the face can also be im-
portant [3, 4]. In our research the questioning
revealed that 68.4 % (67.4—69.5) respondents
had this habit.

Several research works indicate that
smoking considerably increases a possibility
that COVID-19 will have aggravated clinical
course; first of all, it is due to negative effects
produced by tobacco smoking on the respira-
tory organs and immune system [12, 13]. Be-
sides, smoking is obviously related to regular
contacts between hands and the facial T-zone
and it can be an additional behavioral risk
factor that can cause contagion. Our research
revealed that 28.9 % (27.9-29.9) respondents
smoked. Smokers tended to touch their face
more frequently than non-smokers, 72.7 %
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(70.8-74.6) against 66.7 % (65.4—68.0) ac-
cordingly (x*=26.08, p < 0.001).

Sticking to personal hygiene rules to a
great extent predetermines individual risks of
COVID-19 contagion [13]. Respondents gave
the following answers to questions concerning
personal hygiene: 70.2 % (69.2-71.2) washed
their hands when it was necessary but not rarer
than 5-6 times a day; 20.3 % (19.4-21.2)
did it approximately every 3 hours; and 9.6 %
(8.9-10.3), approximately every 6 hours. 54.0 %
(52.9-55.1) used antiseptics to treat their
hands when it was necessary but not rarer
than 4-5 times a day; 26.6 % (25.6-27.6) did
it 2 or 3 times a day; and 19.4 % (18.5-20.3)
respondents didn’t use antiseptics at all.
39.3 % (25.8-42.9) respondents from those
who washed their hands only once in 6 hours
didn’t use antiseptics to treat their hands; 58.8 %
(57.5-60.1) respondents from those who
washed their hands not rarer than 5-6 times a
day also treated them with antiseptics not less
than 4-5 times a day.

Proper respiratory behavior is also con-
sidered by the WHO to be effective preven-
tion from COVID-19 contagion [14]. There
was a question in the questionnaire, «How do
you use handkerchiefs when it is necessary?»
and 71.5 % (70.5-72.5) respondents gave an an-
swer «l use a Kleenex and throw it away imme-
diately»; 9.6 % (8.9—10.3) stated that they used
the same Kleenex several times; and 18.8 % an-
swered they used a cloth handkerchief.

Available scientific data allow us to as-
sume that COVID-19 virus can spread over a
distance exceeding 2 meters, and viruses can
persist in a room as suspended particles for a
long period of time thus extending a dangerous
distance up to 10 meters and even more [15].
Given that, it is quite clear that airing plays a
significant role in prevention. Our respondents
were asked about airing; 25.3 % (24.3-26.3)
aired their apartments or offices at least once a
day, 45.4 % (44.3-46.3) did it 2 or 3 times a
day, and 29.3 (28.3-30.3) aired their apart-
ments or offices not less than 5—6 times a day.

Use of medical face masks is also a part
of prevention activities that allows control
over infection spread; they can make for creat-
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ing a barrier for COVID-19 spread. Face
masks can be worn by healthy people as per-
sonal protection equipment (to protect them
during contacts with a sick person) or they can
be a tool for control over an infection source
(that is, when they are worn by sick people in
order to prevent further infection spread). Still,
an issue related to wearing medical face masks
as personal protection equipment applied to
protect the respiratory organs in everyday life
is being discussed at the moment. Recommen-
dations given by the WHO on use of masks to
prevent COVID-19 spread state that now there
are no convincing scientific data that directly
indicate it is absolutely necessary for healthy
people to widely use face masks every-
where [15]. On the other hand, there are avail-
able research works on spread of the infection by
people who carry it without any symptoms or
have just fallen sick and don’t have any obvious
symptoms but are still contagious; these research
works imply that a role played by wearing face
masks in preventing COVID-19 contagion can
be underestimated [16-19]. Our online ques-
tioning revealed that a bit more than a half re-
spondents (58.7 % (57.6-59.8)) wore a mask
when being in a public place and 54.3 %
(52.8-55.8) out of them changed it every 2-3
hours if they used a three-layer mask and
every 8 hours if they used a mask equipped
with a filter. And here respondents who went
to work gave a negative reply to the question
about masks more frequently than those who
worked remotely or was on vacation, 62.4 %
(60.9-63.9) against 55.4 % (55.8-57.0) ac-
cordingly (5* = 38.01, p < 0.001).

Regular contacts with people who run
high risks of contagion also increase a possi-
bility of falling sick with the disease and re-
quire additional prevention activities. Thus,
having a family member who is a medical
worker and constantly contacts infected pa-
tients can considerably increase risks of conta-
gion; contacts with people who have returned
from regions where the situation with the epi-
demic is unfavorable in the beginning of the
epidemic development also make a substantial
contribution into individual risks occurrence [20].
As per data obtained via the questioning, 9.3 %
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(8.7-10.0) respondents lived with a person
who worked in public healthcare, and 5.1 %
(4.6-5.6) respondents had close contacts with
a person who came back from abroad or other
regions in Belarus over the last two weeks. We
analyzed subjective complaints made by the
respondents about symptoms typical for
COVID-19 (no sense of taste or smell, stuffy
nose, running nose, cough, body ache, and
fever) over the last two weeks; the analysis
revealed that 42.1 % (38.5—45.8) out of 39.3 %
(38.2-40.4) respondents who had those symp-
toms lived in one apartment with medical
workers; there was no statistical significant
discrepancy from a share of respondents who
had those typical symptoms but didn’t have
medical workers in their family (39.0 %
(37.9-40.2)) (*= 2.55, p=0.11). But respon-
dents having close contacts with people who had
returned from abroad or other regions in Belarus
had subjective complaints authentically more
frequently than those who didn’t have such
contacts (58.2 % (53.3-63.1)) against 38.3 %
(37.1-36.3)) accordingly) (> = 61.58, p < 0.001)
(PR 2.15 (95 % CI 1.77-2.62).

Having analyzed answers given by re-
spondents who had medical workers in their
families, we also revealed that they used a
mask to protect their respiratory organs in pub-
lic places more frequently than those who
didn’t have medical workers in their families,
65.5 % (62.0-69.0)) against 58.0 % (57.6-58.4))
accordingly (x* = 14.91, p < 0.001).

Commitment to prevention activities
among people who live together with respon-
dents also plays a significant role in contagion
risks occurrence. Subjective complaints about
typical symptoms were 1.28 (1.21-1.35) times
more frequent among respondents living with
people who tended to neglect personal and
respiratory hygiene, didn’t keep distancing and
didn’t use personal protection equipment in
public places than among those living with
people who adhered to recommendations on
prevention. Respondents who were committed
to prevention activities but lived with people
who neglected them also authentically more
frequently stated that they had contagion
symptoms. Thus, respondents who wore a

face mask in public places but lived with
people who didn’t adhere to personal hygiene
rules and other recommendations on preven-
tion had typical symptoms during the last two
weeks authentically more frequently than re-
spondents who lived alone or with people
who adhered to recommended prevention ac-
tivities, 50.5 % (46.9-54.1) against 36.2 %
(34.7-37.8) accordingly (x> =53.61, p<0.001),
PR 1.40 (1.28-1.52).

Data on influence exerted by different be-
havioral factors on a probability that subjective
COVID-19 symptoms occur in a respondent are
quite interesting; they are presented in Table 1.

Our research results indicate that a whole
lot of behavioral risk factors authentically exert
their influence on prevalence of subjective
complaints about having typical COVID-19
symptoms. Subjective symptoms of the dis-
eases were 1.2 (1.13—1.27) times more frequent
among respondents who went to work regu-
larly; 1.24 (1.18-1.32) times more frequent
among respondents whose family members went
to work or study regularly; 1.15 (1.08-1.22)
times more frequent among respondents who
took public transport to travel around the city;
1.26 (1.19-1.34) times more frequent among
respondents who went shopping every day;
1.24 (1.15-1.33) times more frequent among
respondents who went to catering facilities;
1.40 (1.30-1.51) times more frequent among
respondents who didn’t keep a proper physical
distance when being in a public place; 1.13
(1.07-1.2) times more frequent among respon-
dents who didn’t pay enough attention to their
hands hygiene; 1.11 (1.04-1.19) times more
frequent among respondents who didn’t use
antiseptics to treat their hands; 1.49 (1.39-1.59)
times more frequent among respondents who
had a habit to touch their face with the hands;
1.25 (1.18-1.33) times more frequent among
smoking respondents; 1.52 (1.39-1.66) times
more frequent among respondents having close
contact with people who came back from abroad
or other regions in Belarus; 1.58 (1.39-1.78)
times more frequent among respondents who
visited mass events; and 1.22 (1.15-1.30) times
more frequent among respondents who visited
family or office parties.
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Table 1

Influence exerted by behavioral risk factors on a probability of subjective COVID-19
symptoms occurrence

A share of respondents
No. Analyzed factors Z;};?:izitgglsl}i[};?fg v PR
symptoms, %

1. |Going to work as usual 42.6 (41.144.1)* 39.46 1.20
Working remotely/vacation 35.6 (34.0-37.2) ) (1.13-1.27)

2. |Respondent’s family members who live with him/her go 43.5 (41.9-45.1)*
to work/study as usual 5795 1.24
Respondent’s family members who live with him/her 35.0 (33.5-36.5) ' (1.18-1.32)
work remotely/are on vacation

3. |Taking public transport to go around 43.4 (41.3-45.5)* 20.67 1.15
Using a car, a bicycle, or walking 37.7 (36.4-39.0) ) (1.08-1.22)

4. |Going shopping or to a chemist’s every day 46.9 (44.5-49.3)* 5315 1.26
Going shopping or to a chemist’s every three days or rarer 37.1 (35.9-38.3) ' (1.19-1.34)

5. |Going to catering facilities 47.1 (44.0-50.2)* 298] 1.24
Not going to catering facilities 38.1(36.9-39.3) ) (1.15-1.33)

6. |Not keeping a proper physical distance 53.2 (49.5-56.9)* 62.97 1.40
Keeping a proper physical distance 37.9 (36.8-39.1) ' (1.30-1.51)

7. |Not wearing a mask in public places 40.4 (38.7-42.1) 273 B
Wearing a mask in public places 38.5(37.1-39.9) '

8. |Washing hands every 3 hours or rarer 42.8 (40.8-44.8)* 113
Washing hands when necessary but not less than 16.81 ( 07'_1 20)
5—6 times a day 37.8 (36.5-39.1) ) )

9. |Not using antiseptics to treat hands 42.7 (40.2-45.2)* 9.07 1.11
Using antiseptics to treat hands 38.5 (37.3-39.7) ' (1.04-1.19)

10. | A habit to touch one’s face with the hands 43.8 (42.5-45.2)* 140.91 1.49
No habit to touch one’s face with the hands 29.5(27.7-31.3) ) (1.39-1.59)

11.|Smoking 45.9 (43.8-48.0)* 56.74 1.25
No smoking 36.6 (35.3-37.9) ' (1.18-1.33)

12. |There are medical workers among family members who 42.1 (38.5-45.8)
live together with a respondent 255 B
There are no medical workers among family members 39.0 (37.940.2) '
who live together with a respondent

13.|Close contacts with people who returned from abroad or 58.2 (§3.3-63.1)*
other regions in Belarus over the last two weeks 61.58 1.52
No close contacts with people who returned from abroad 38.3 (37.2-39.4) ' (1.39-1.66)
or other regions in Belarus over the last two weeks

14. |A visit to a mass event (s) over the last two weeks 61.2 (53.9-68.5)* 34.88 1.58
No visits to a mass event (s) over the last two weeks 38.8 (37.7-39.9) ' (1.39-1.78)

15. |Visiting a family / an office party etc, over the last 45.5 (43.3-47.7)*
two weeks 4153 1.22
No visits to a family / an office party etc, over the last 37.2(35.9-38.5) ’ (1.15-1.30)
two weeks

Note: * means discrepancies are statistically significant at p < 0.05.

Conclusions. Results obtained in the pre-
sent research can be used as a basis for infor-
mation campaigns carried out by public
healthcare organizations and mass media and
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aimed at clarifying how to prevent COVID-19
and other acute respiratory viral diseases. The
results indicate that it is necessary to develop
and implement specific sanitary education
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programs in order to provide people with use-
ful knowledge and to create more responsible
attitudes towards anti-epidemic activities.
When developing such programs, it is obliga-
tory to apply a complex approach that allows
taking into account all behavioral risk factors
since our research results revealed that most
respondents were influenced by several factors
simultaneously. Our research also allowed re-
vealing that a family produced a significant
effect on personal behavior and commitment
to preventive activities and it also should be
taken into account when developing ap-

Our results can also be applied for moni-
toring over behavioral risk factors in order to
make operative managerial decisions in a situa-
tion when an epidemic process is developing
dynamically; they can be a basis for more pro-
found examinations focusing on assessing a
contribution made by different behavioral fac-
tors into risks of COVID-19 contagion.
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