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ABSTRACT

Aim. To analyze sources of information about antibacterial drugs and antibiotic resistance among the population
in the Republic of Belarus.

Materials and methods. The social study included 1,405 people from all regions of Belarus.

Results. The main sources of information about antibacterial drugs were doctor’s knowledge (59.4%), medication
instructions (45.5%), the Internet (22.7%), and personal (past) experience of using antibacterial drugs (21.0%). In
the extended analysis, it was found that in most cases, information about antibacterial drugs was received from a
doctor by people with lower-middle income, medication instructions were used more often by respondents with
upper-middle income, while individuals with higher education were more likely to receive information from the
Internet.

Conclusion. To increase awareness of the population of antibacterial drugs, income, age, and socio-occupational
characteristics should be considered. Working with health professionals is also essential: holding annual training
events in medical organizations and pharmacies, organizing internships for professional development, conversations
with patients during doctor’s visits, placing information about the correct use of antibacterial drugs in medical
organizations in the form of posters, leaflets, and videos.
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UcTouHnkn nipopmaumm o6 aHtnb6akrepmanbHbIX Npenapartax
M aHTUGNOTVKOPE3NCTEHTHOCTU: pe3ysibTaTbl NCCIEA0BaHNA
B Pecny6nuke benapycb

KonuaHoBa H.3.', llapwakosa T.M.', Bpara A.10.", Yurpuna B.I.%, To¢unun A4.C.2%
Ko6akoBa 0.C.2, Croma 1.0.’
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PE3IOME

Heus. [Ipoananu3upoBaTh UCTOYHUKH MHGOPMaLuK 00 aHTHOAKTEpUATBHBIX Ipernapatax U aHTHOMOTHKOPE3H-
CTeHTHOCTH cpenu HaceneHus B Pecnyonuke benapyce.

MatepuaJbl H MeTOAbI. B COIMOIOrHUECKOM UCCIIeIOBaHUH MpUHsUTH yuacTtue 1 405 yenoBek u3 Beex obnacteit
Pecny6nuku benapych.

Pe3yabTarhl. OCHOBHEIME HCTOUYHHKAMH HH(OPMAIHN HACSNICHUS 00 aHTHOAKTepHANIBHEIX TIpeTiapartax sSBIISUIICE
3HaHUs Bpada (59,4%), MHCTPYKIMHU K JEKapCTBEHHBIM npenapataM (45,5%), Untepuer (22,7%) u nu4aHbli (T1po-
IIJTBIH) OIBIT IPUMEHEHNUS aHTHOAKTepHAIBHBIX IperapaTos (21,0%). Ipu pacmmpenHOM aHAIN3€e BBISIBICHO, YTO
B OOJBIIMHCTBE CIydacB HHPOPMANUIO 00 aHTHOAKTEPHATBHBIX MPErapaTax OT Bpaya MOJTydalIH JIUIA CO Cpel-
HUM (D)MHAHCOBBIM IOJIOXKEHHEM, HHCTPYKIMH K JICKapCTBEHHBIM IIperaparaM dalle OCTaJIbHBIX HCIIOIb30BaIH
PECHOH/ICHTHI ¢ (PUHAHCOBHIM ITOJIOKCHHEM BBIIIE CPEHETO0, a JINNA C BBICIINM 00pa30BaHUEM dYallle MOTydalIn
BBIIICYKA3aHHYI0 HHPOPMAIUIO 3 HHTEPHET-UCTOYHUKOB.

3axiouenue. [y yBenuueHus oxBaTa MHG)OPMHPOBAHHOCTH HaceleHHUs 00 aHTHOAKTepHalbHBIX Ipenaparax
HEOOXOMMO YYHUTHIBATh UX (DHHAHCOBYIO, BO3PACTHYIO U COLMAIBbHO-NPO(PECCHOHAIBHYIO KaTeropuu. BakHbIM
TaKKe ABIAETCA paboTa ¢ MEIUIMHCKUMU PAOOTHUKAMHU: HPOBEACHNE €KErOHBIX 00YyUYalOIX MEPOIPHATUI B
ME/IMIMHCKHX OPTraHU3alUsIX U alTEeYHBIX MYHKTAX, CTA)KUPOBKA C LIEJIbIO MOBBIICHHS KBaJIU(UKALIHI, IPOBEIe-
HHE TeMaTHYeCKHX Oecell ¢ MalMeHTaMy Ha pHeMe, pasMelieHne HHYOPMAIMU B METUIIHCKUX OPTaHU3aIMAX B
BUJIE TIJIAKATOB, POJIMKOB U OYKJIETOB O NPABHILHOM IIPUEME aHTHOAKTEePHATIBHBIX MIPENapaToB.

KonroueBble cioBa: anTHOaKTepuaabHBIC IpenapaThl, HCTOYHUKE HH(POPMAINH, aHTHOHOTHKOPE3UCTEHTHOCTD,
Hacenenue, PecrryOnuka benapycn

Kondaukr wuHTepecoB. ABTOPHI JCKIAPUPYIOT OTCYTCTBHE SBHBIX U MOTCHIIMATBHBIX KOH(PJINKTOB HHTEPE-
COB, CBSI3aHHBIX C MyOJHMKAIIUCH HACTOSIICH CTaThU.

Hcrounuk punancupoBaHus. ABTOPHI JEKIAPUPYIOT OTCYTCTBHE BHEIIHETO (PMHAHCUPOBAHMS JUIS TPOBEICHHS
HCCIIEeN0BAHYS U Ty OINKauK CTAaThU.

CooTBeTCTBHE NPHHIMIAM 3THKH. lccienoBaHue o0700pEHO ATHYECKMM KOMHMTETOM 110 3KCIIEPTH3E
COLIMOJIOTUYECKUX HcCIeoBaHul B chepe odmecTBeHHOTo 3apaBooxpaHenus npu ['om[' MY (zakirouenne Ne 2
or 03.03.2023).

Jist nutupoBanus: Komganosa H.O., lllapmaxosa T.M., Bpara A.1O., Yurpuna B.I1., Tropummn /1.C., KoGsxo-
Ba O0.C., Croma 1.0O. UcTounnkn napopMannu 06 aHTHOAKTEPHATBHEIX IperapaTax 1 aHTHOHOTHKOPE3UCTECHTHO-
CTH: pe3yJIbTaThl UccienoBanus B Pecybnuke benapyce. Browemens cubupckoti meouyunst. 2025;24(3):59-67.
https://doi.org/10.20538/1682-0363-2025-3-59-67.
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INTRODUCTION

Antibiotic resistance is currently one of the most
important problems in public health. The decreasing
number of new antibacterial drugs (AD) entering
clinical practice is aggravating the situation. As a
result, treatment of infections caused by resistant
strains of microorganisms is time-consuming and
costly and sometimes leads to reduced quality of life
or a lethal outcome in patients [1, 2].

One of the reasons for the development of antibiotic
resistance is irrational use of ADs. To optimize this
situation, a number of initiatives are underway at
national, international, and global levels, requiring
continuous education of physicians and patients, as
well as dissemination of information supported by a
strong evidence base [3, 4].

According to the meta-analysis conducted by
S. Schuts et al. in 2016, such factors as empirical
prescription of ADs in accordance with clinical
protocols, de-escalation of antimicrobial therapy,
switching from intravenous to oral administration,
therapeutic drug monitoring, use of a limited list of
antibiotics and counseling patients on rational use
of drugs are the most important goals in antibiotic
resistance prevention programs [5]. However,
achieving the effectiveness of prevention programs
is impossible without sufficient public awareness of
antibacterial drugs. The main goal of public awareness
campaigns should be to support the correct use of
ADs, which can be transferred into practice through
competent coordination, professional communication,
and citizen education.

To analyze the rationality of antimicrobial use and
knowledge about antibiotic resistance among different
population groups in the Republic of Belarus, it is
reasonable to study the main sources of information.

MATERIALS AND METHODS

In the present study, the online questionnaire
method (CAWI) was used. The questionnaire was
validated using the focus group method (» = 15).
The final version of the questionnaire included 28
questions that constituted six blocks. The developed
questionnaire presented: general characteristics of
respondents; prescription and purchase of antibacterial
drugs; frequency and peculiarities, as well as rationality
of taking antibacterial drugs by the population of
the Republic of Belarus; knowledge and sources of
information of the population about antibacterial
drugs and antibiotic resistance. According to the main
characteristics: sex, age, level of education, type of

settlement, the sample represents the population of
the Republic of Belarus. The electronic questionnaire
was filled in for all regions of the Republic of Belarus
using the Google platform.

Statistical analysis of the results was performed
using the Statistica analytical package (Version
10-Index, StatSoft Inc, USA) and R-studio. Before
applying the methods of descriptive statistics, the
type of distribution of quantitative variables was
determined using the Shapiro — Wilk criterion. For
traits with normal distribution, the arithmetic mean
and the standard deviation M + o were calculated.
For traits with a distribution other than normal, the
median and the lower 25th and upper 75th quartiles
Me (LQ; UQ) were calculated. The Mann — Whitney
test was used to assess statistical significance between
unrelated groups. The Kruskal — Wallis test was used
to compare three or more samples. Differences were
recognized as statistically significant at p (observed)
< 0.05, unless the use of Bonferroni correction was
discussed. In this case, statistical significance was
estimated at p (observed) < 0.05/k, where k is the
number of hypotheses under consideration.

RESULTS

The conducted sociological research covered all
regional centers of the Republic of Belarus. The total
number of respondents amounted to 1,405 people, of
which 21.8% (n = 306) were men, 78.2% (n = 1,099)
were women, the average age was 40.7 + 13.3 years.

In terms of socio-professional categories, the
majority of participants (76.1%, n = 1,069) belonged
to the groups of workers/employees/specialists, as
well as to the group of people with middle income
(43.1%, n = 606). Half of the respondents had higher
education (54.9%, n = 772), and one third had
technical or specialized secondary education (34.7%,
n =487).

Fifty-five percent (n = 419) of the respondents
received information about the correctness of
antibiotic use over the last 12 months, of which 75.2%
(n = 316) would like to continue to receive new data
on the above-mentioned topics.

The most popular topics presented to the
participants for selection as additional information
were rational use of ADs (79%), antibiotic resistance
(54%), use of AD in food and agriculture (26%)
(Fig. 1).

Based on the conducted research, it was revealed
that one of the risk factors for self-medication of AD
was the lack of public awareness about these drugs.
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 Would you like to receive
information about antibiotics?

Did not want to receive
information about
antibiotics

Rational use
of antibiotics

Antibiotic
resistance

Use of antibiotics
in agr iculture and food

Fig.1. Relevant topics for additional information

5 Did not receive
information
- Received
information
Indications
for taking
antibiotics
Statistically  significantly more respondents

who did not receive information about the optimal
AD use and believed that all ADs were over-the-
counter medicines were self-medicating respondents
compared to participants who took ADs as prescribed
by the doctor (66.7 vs. 80.2%, p < 0.05). At the same
time, there were fewer citizens who expressed a desire
to receive additional information about rational use of
AD (17 vs. 26.7%, p < 0.05).

According to the questionnaire, each respondent
was offered 13 options for sources of information
about ADs. The obtained data show that in most cases
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citizens used doctor’s knowledge (64.9%), medication
instructions (39.9%) and the Internet (23.5%) as the
main sources of information about ADs (Fig. 2).

The majority of middle-income citizens received
information about ADs from a doctor (72%; p < 0.005)
compared to other respondents. The main source of
information for 42.1% (p < 0.05) of the respondents
with upper-middle income was medication instruction.
Those with higher education more often preferred to
obtain the above information from Internet sources,
as well as from brochures and posters in medical
organizations (28.7 and 13.3%, respectively; p <0.05).

6.3% 0 0 0
34% 32% 2.9% 09% 0.9%

[ | - - p— _ _
@ = = » o = K% o —
g5 2§ - g 2
cZ 2 s S 52 5 @ e}
s 8 g 2 £° E
8 g2 g pt g
E =8 = e S

£ =] =

< o

[,

Fig. 2. Sources of information about antibacterial drugs
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It is worth noting that the group of persons over 65
years of age from the socio-professional category of
pensioners (11.2 and 11.5%, respectively (p < 0.05))
relied on TV commercials broadcasting information

used by 52.9% (p < 0.05) of the respondents over
35 years from the group of employees / managers.
Physician’s knowledge as the main source of
information about ADs was selected in the group of

about ADs. Instructions to medicines as the main persons with secondary education (72%, p < 0.05)

source of information about rational use of AD were (Table 1).
Table 1
Distribution of the Respondents Depending on Sources of Information about Antibacterial Drugs
Physi- Medi- Internet Personal | Pharma- | Medical TV Family Brochures
cian, % cation sources, % (past) cist, % nurse/ commer- members or posters in
Parameter (n =525, | instruction, | (n =178, | experience, | (n = 120, para- cials, % or acquain- health care
69.3%) % 23.5%) % 15.8%) | medic, % (n=22, tances, % | organizations,
(n =302, (n =105, (n=70, 2.9%) (n=148, % (n =75,
39.9%) 13.9%) 9.2%) 6.3%) 9.9%)
18-24 years 76.2 44.0 19.0 11.9 238 131 2.4* 9.5 7.1
§ 25-34 years 73.9 44.9 28.4 17.6 19.9 10.2 1.7* 5.1 11.9
o 35-44 years 70.8 37.6 22.3 11.9 13.9 6.9 1.5% 1.9 8.9
o 45-54 years 65.9 38.9 29.9 16.7 104 6.9 2.8* 7.6 125
£ 55-64 years 64.0 348 16.9 11.2 12.4 10.1 3.4* 10.1 11.2
65+ years 58.1 37.1 14.5 9.7 17.7 12.9 11.2* 11.2 3.2
_ Manager 725 52.9* 19.6 11.8 11.7 7.8 3.9 3.9 17.6
g Self-employed 44.0 20.0 20.0 20.0 12.0 4.0 0.0 8.0 0.0
% > Entrepreneur 80.0 10.0* 25.0 0.0 20.0 20.0 5.0 0.0 5.0
£ 3 Employee/ 713 42.3 25.2 15.2 15.7 9.1 1.9% 55 10.2
3 specialist
S S| Unemployed 55.6 11.1* 333 11.1 16.7 0.0 5.6 11.1 16.7
(,8) Pensioner 60.7 311 16.4 8.2 18.0 14.8 11.5* 14.8 4.9
Student 68.2 45.5 45 9.1 22.7 4.5 0.0 9.1 9.1
Extremely low 23.8* 23.8* 19.0 9.5 9.5 4.8 0.0 9.5 14.3
2 Low 70.5* 31.8* 18.6 155 18.6 8.5 2.4 10.1 6.2
S Middle 72.0* 43.4 23.3 129 16.0 104 25 5.9 8.2
= Upper-middle 69.2* 42.1* 29.9 14.9 17.2 9.9 4.1 49 145
High 20.8* 36.8 14.7 13.2 7.4 4.4 2.9 4.4 8.8
s Completed 75.9 224 6.9* 6.9 24.1 13.8 34 12.1 3.4
b= secondary
é Secondary 70.9 30.5 20.7 11.6 16.5 12.3 21 6.3 7.0*
2 vocational
o Unfinished 58.1 38.7 16.1 9.7 194 13.2 3.2 9.7 6.5
> higher education
- Higher education | 68.1 49.6 28.7* 16.9 13.8 6.8 34 5.2 13.3*

* p < 0.05 between the groups.

Based on the results obtained in the course
of the sociological survey, the respondents were

characterized depending on their trust in sources of
information about AD (Tables 2, 3).

Table 2

Characteristics of the Respondents Depending on Their Trust in Sources of Information about Antibacterial Drugs

Source of information Respondent characteristics

Female 43.7+14.2 years old, who bought AD according to the doctor’s prescription, followed the doctor’s recommenda-
tions for the use of APs, had a high mean score of knowledge about AD, received information about the correct use of
AD during the last 12 months

A woman who purchased AD from a pharmacy without a doctor’s prescription, self-medicated, used leftover AD from a
previous course of treatment, with higher education and a high average score of knowledge about AD, who expressed a
desire to receive more information about AD

A person who purchased AD without a doctor’s prescription, with higher education, who had a high average score of
knowledge about AD, and expressed a desire to expand their knowledge about AD

A person 50.2 + 16.8 years old who took AD following the advice of a pharmacist, with a low mean score of knowledge
about AD

A person with higher education, who took AD following the advice of family members or acquaintances, engaged in
self-treatment, at the same time having a high average score of knowledge about AD and willing to expand their knowl-
edge about AD

Physician

Instructions to AD

Internet sources

TV commercials

Personal experience
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Table 3
Characteristics of the Respondents Depending on Sources of Information about Antibacterial Drugs
Source of information about antibacterial drugs
Parameter Physician Medlcatl_on Instruc- Internet sources TV commercials Persona_l (past)
tion experience
Yes No Yes No Yes No Yes No Yes No
Female gender, % 77.5 68.9 80.8 70.9 - - - - - -
Settlement type — village, : 5 59 15.8 B 3 3 : 3 3
%
Ade. vears 407+ | 437+ | ~ _ ~ 502+ | 414+ ~ ~
ge. ¥ 13.7 14.1 16.8 13.7

Higher education, % - - 62.9 42.4 61.8 47.2 - - 61.9 48.8
Pensioners, % - - - - - - 45 7.3 - -
Took antibiotics in tablet 95.2 871 : : B 3 818 93.1 _ 3
(capsule) form
Took antibiotics in syrup 08 26 _ _ _ _ 91 11 _ _
form
Took antlblo_tlcs in the 5 : 3 3 B : 29 06
form of an ointment
Purchased antibiotics
following a prescription 64.6 529 : : 3 3 3 5 3 _

or received them during
hospitalization, %

Purchased antibiotics
from a pharmacy without 37.1 46.6 47.0 35.4 49.4 37.1 - - 58.1 37.1
a doctor’s prescription

Received antibiotics
from family members / - - - - - - - - 3.8 1.2
acquaintances

Took leftover antibiotics
from the previous treat- - - 10.9 4.6 - - - -
ment, %

The source of antibi-
otic prescription is the 89.3 62.9 - - - - - - 74.3 82.4
physician

The source of antibiotic
prescription is the para- 11 34 - - - - - - - -
medic

Source of antibiotic pre-

scription is the pharmacist - - - - - - 318 3.9 - -

The source of antibiotic
prescription is users in the - - - - - - 4.5 0.0 0.9 0.0
Telegram channel

The source of antibiotic
prescription is a family 1.9 6.5 - - - - - - - _
member or acquaintance

Self-medicattion with

L 9.3 21.1 19.5 8.6 - - - - 22.9 11.3
antibiotics.
Rational use of
antibiotics, % 493 405 - - - - - - - -
Completed the full
treatment course with 89.3 80.6 - - - - - — - _

antibiotics, %
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End of Ttable 3

Source of information about antibacterial drugs

Medication instruc-

Parameter -
tion

Physician

Personal (past)

TV commercials .
experience

Internet sources

Yes No Yes No

Yes No Yes No Yes No

Had tests performed
before the initiation of 57.3 38.4 - -
antibacterial therapy

Average score of knowl- 11.5+ | 105+ | 117+

edge about antibiotics 2.2 2.8 2.1 108+25

118+22 |1109+24]98+31 |11.2+24|11.6+23

111+24

Were aware of the ban
on the sale of antibiotics
without a doctor’s pre-
scription, %

81.7 68.1 81.8 4.7

Received information on
correct antibiotic use in 50.5 315 - -
the last year, %

57.3 40.8 - - - -

Would like to receive
more information about - - 26.8 19.6
antibiotic resistance

- - - - 334 20.9

Would like to receive
more information about
the rational use of anti-
biotics

- - 42.7 26.8

39.3 31.3 - - 45.7 31.1

Would like to receive
more information about
the indications for antibi-
otic use

- - 28.8 22.2

Would like to receive
more information about
the use of antibiotics in
agriculture

- - 14.2 8.8

17.4 8.9 - - - -

Note. The table shows values at which p < 0.05 when comparing variables within groups for positive and negative answers from the respondents.

DISCUSSION

When comparing the data obtained in the present
study with the results of a one-stage observational
study in the Russian Federation (n = 2,725, 2023),
the similarity of information sources about ADs was
noted [6]. The top three most common information
sources were knowledge and opinion of a doctor
(69.4% in the Republic of Belarus and 59.4% in
the Russian Federation), medication instructions
(39.9% in the Republic of Belarus and 45.5% in the
Russian Federation), and Internet sources (23.5% in
the Republic of Belarus and 22.7% in the Russian
Federation). According to the study by S. Miyano
et al. [7], involving 2,045 respondents, doctors and
paramedics (46.3%) were also the main source of
information about the rational use of ADs, followed
by an advice from family members or friends
(38.9%) and mass media (26.1%). In an Italian study

by R. Zucco et al. with 913 participants, it was found
that 73.4% of the respondents received information
about ADs from the Internet, and 45% preferred
messengers [8].

At the same time, the Republic of Belarus
had twice as large a proportion of citizens who
received information about the harm of incorrect
AP use in the last year (55.0%, n = 419) compared
to citizens from the Russian Federation (23.6%,
n = 642). The proportion of citizens who wanted
to receive information about ADs was identical in
both countries (75.2% in the Russian Federation and
75.0% in the Republic of Belarus). The risk group of
low public awareness about ADs in both countries
was also identical: men with low income, who took
ADs without a doctor’s prescription following the
advice of family members or acquaintances, who
self-medicated and did not use drugs normalizing
intestinal microflora.
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According to the results of the study, obtaining
information about the rational use of AD over the last
12 months, and following the recommendations and
using the knowledge of a doctor as the main source
of information about AD contributed to a decrease in
the number of respondents who self-medicated and,
as a consequence, to more correct use of ADs. This
trend is typical of both the Republic of Belarus and the
Russian Federation.

CONCLUSION

Thus, there is a need to raise public awareness
of antibiotic resistance and increase commitment
of citizens to optimal use of ADs. Income, age, and
socio-professional categories of the population should
be taken into account to elevate awareness of the
population around ADs.

Working with health professionals is also
essential: holding annual training events in medical
organizations and pharmacies, organizing internships
for professional development, holding conversations
with patients during doctor’s visits, placing
information about the correct use of antibacterial
drugs in medical organizations in the form of posters,
leaflets, and videos.
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