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Background. The inappropriate and overuse of antimicrobials is a problem worldwide. To target future interventions, a thorough
understanding of current behavior reasons is needed. The aim of the study was to explore antibiotic knowledge, attitudes, and
behaviors among patients residing in Russia. Methods. In total, 149 semistructured interviews were carried out with respondents
using antibiotics without prescriptions. Interviews were used to assess participants’ practices to treat symptoms of a confirmed/
suspected infectious disease and their behaviors, knowledge, and attitudes toward the use of antimicrobials. A directed content
analysis was applied. Results. Despite regulation, inappropriate use of antibiotics is a common practice. Knowledge on the
mechanism of action and indications for the use of antibiotics was generally low. However, self-diagnosis, self-treatment with
antimicrobials, and attempts to purchase antibiotics in pharmacies with no prescription were quite common. Family members and
friends were involved in decisions about treatment strategy. Time spent for the doctor’s visit, fear to be exposed to additional
infections in outpatient clinics/hospitals, previous experience with antimicrobial self-treatment, and “loyal” policy of selling
antibiotics influenced the respondents’ decisions of not going to the doctor. COVID-19 made an impact on antimicrobial self-
treatment: there was a substantial complexity in contacting a medical healthcare provider. Most of the respondents did not pay
much attention or even noticed informational materials on the proper use of antibiotics. Conclusion. Self-treatment with antibiotics
in Russia exists. Conducted information campaigns were not effective enough as the low level of knowledge about antimicrobials
and antimicrobial resistance was revealed by the present study.

1. Background

Antimicrobial resistance (AMR) is a global problem leading to
an increase in morbidity and mortality, as well as significant
economic impact [1–3]. AMR threatens the effective antibiotic
(AB) treatment of an ever-increasing range of bacterial infec-
tions. As the current widespread of AMR undermines the
achievements of modern medicine [4], the number of govern-
ments around the world devoting time and resources is pro-
gressively growing. Russia, along with Brazil, India, China, and
South Africa, accounted for 76% of the overall increase in
global AB consumption [5], belonging to the group of countries

with moderate consumption of AB in general [6]. According to
the latest data, in Russia, the percentage of patients who self-
medicate with antibiotics is estimated to be about 28.5% in
2022 [7]. In contrast, European countries like Sweden (2%)
and Slovakia (3%) have the lowest rates of self-medication
with antibiotics [8].

Many factors may contribute to inappropriate AB use,
such as prescribing habits, availability of ABs, and the
demand for ABs. Over-the-counter (OTC) dispensing of AB
and self-medication is common in Russian society [7]. The
situation has probably even worsened during the COVID-19
pandemic due to an increase of irrational AB prescribing
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[9, 10]. The legislation of the Russian Federation clearly
defines the rules requiring a prescription when purchasing
systemic AB; however, in many regions, these conditions
are not met. This leads to an incorrect and harmful attitude
toward AB use by health care professionals, pharmacists, and
also the population [5, 7, 11, 12].

A significant increase in the prevalence of multiresistant
bacterial pathogens has been observed among both inpatients
and outpatients in Russia [13]. In order to combat this, the
national strategy to prevent the spread of AMR was approved
by the Russian government in 2017 and 2020, respectively. A
number of national guidelines targeting appropriate AB use
are available nowadays, and some interventions aimed at
reducing AMR in Russia have demonstrated a beneficial effect
on the practice of AB use. However, more initiatives are
needed [14].

In order to reduce the inappropriate use of AB and to
prevent the rapid increase of AMR rates, a clear understand-
ing of the patients’ motivation to use ABs is needed, with an
emphasis on their knowledge, attitudes, and behaviors
regarding AB use and AMR.

2. Materials and Methods

The study investigated practices, knowledge, and attitudes
toward the use of ABs to treat symptoms of a confirmed or
suspected infectious disease by carrying out structured inter-
views. The interviews were conducted among residents of
eight federal districts (FDs) of the Russian Federation: Cen-
tral, North-Western, Southern, Volga, Ural, Siberian, Far-
Eastern, and North Caucasian FDs. Each FD was represented
by two cities, with the exception of Central and North-
Western, where Moscow and Saint Petersburg were analyzed
separately. The interviewees were both city residents and
residents of rural areas located near the city. Interviewing
was chosen as an appropriate method to study practices,
knowledge, and attitudes related to the use of AB, as this
method was shown to reveal important details of the specific
situations when AB was prescribed, purchased, and taken
[15]. Structured interviews were conducted separately for
respondents who directly consulted a doctor and, as a result,
received a prescription for AB and respondents who bought
AB at a pharmacy without a prescription.

2.1. Training of Research Teams. Several online Zoom train-
ing seminars were organized in December 2021–January
2022 in order to prepare 21 interviewers from 18 participat-
ing cities to conduct a semistructured interview. Led by three
researchers from an established Social Pharmacy research
group of the University of Copenhagen, these seminars cov-
ered the main aspects of qualitative research methodology,
introduction to qualitative research, and practical sessions.
The researchers had substantial experience with conducting
semistructured interviews, so they had been teaching on how
to conduct an appropriate interview.

2.2. Study Population and Inclusion Criteria. Adult residents
(18–74 years) who had used systemic AB of any group for the
treatment of symptoms of a confirmed/suspected infectious

disease within 3 months prior to the interview took part in
the study. Individuals aged 75 and older were excluded from
the study due to certain age-related features: these patients
rarely make their own decisions regarding the start of AB
and the choice of specific drugs. Also, due to the mental
characteristics of this age group patients, it may be difficult
to conduct a semistructured interview and to get a detailed
reliable description of the specific case of using AB. An
informed consent was obtained from every interviewee.
The main criteria for selecting respondents were gender,
age, education, and place of residence (urban/rural). The
distribution of respondents for each criterion was based on
the data of the Federal State Statistics Service [16] available at
the time of the study (Table 1).

The sample size for the study was 300 respondents (in
this paper, results of the 149 interviews with respondents
who had no AB prescription are reported). As of January
01, 2021, the population of the Russian Federation aged
18–74 was 107,329,853 people. Thus, with a sample size of
300 people, the width of the 95% confidence interval margin
of error was no more than �5.7%. The overall age interval
was further divided into three age subgroups according to the
classification of the World Health Organization (WHO):
18–44 years (young age), 45–59 years (middle age), and
60–74 years (old age).

According to the level of education, the respondents were
divided into the following three categories:

(1) Higher education (HE): professional higher, profes-
sional postgraduate;

(2) Secondary education (SE): vocational primary, voca-
tional secondary, incomplete HE;

(3) General education (GE): general secondary (complete).

The share of the population with included types of edu-
cation is 80%–85% out of the total population of the Russian
Federation, which can be considered comparable to the share
of the population aged 18–74 (73%). At the same time, the
proportion of respondents without primary GE is about 1%,
and only in certain regions of the North Caucasian FD
reaches 3%–4%, and therefore it can be neglected. Thus,
during the study, it was assumed that all respondents previ-
ously received a general primary and general basic education.

The division of respondents into urban and rural resi-
dents is due to significant differences in the level of access to
medical care and drugs, as well as a possible difference in the
well-being of the population, which affects the principles
underlying the choice of therapy.

The number of respondents in each FD was determined
in proportion to its share in the total population of the Rus-
sian Federation (Table 1). The distribution of the number of
respondents between the cities among one FD was carried
out evenly.

2.3. Recruitment of Respondents. The call for respondents
who met the inclusion criteria was carried out in social net-
works, pharmacies, polyclinics, and hospitals, with the help
of professional patients’ societies, personal contacts, etc. The
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method of searching for respondents was not regulated and
was indicated in each interview.

2.4. Data Collection Methods. The interviewers used two dif-
ferent validated versions of the interview guide: for a patient
taking antibiotics with a prescription and for a patient taking
antibiotics without a prescription.

The overall purpose of each interview was to obtain
information regarding knowledge, attitude, and practice of
using AB by the population, such as follows:

(1) General process of making a diagnosis;
(2) Overview of making a decision on prescribing an

antibiotic;
(3) Reasons for choosing a particular antimicrobial;
(4) Details (where and how) of an antibiotic purchase;
(5) Rate of satisfaction with the process of purchasing an

antibiotic;
(6) General knowledge about antimicrobials;
(7) Attitude toward antibiotics.

The interview-guides comprised of the following two parts:

(1) A detailed description of the last time the respondent
received an AB prescription or the last time the
respondent bought an AB;

(2) Description/reflection on the participants’ reminis-
cence of the most recent AB purchase (if it actually
corresponds with the general process of an antibiotic
prescription/purchase).

This subdivision was due to the principle that reliable
results can be obtained only on the basis of a detailed story

and reactions of respondents to any specific situation regard-
ing AB. In order to make sure this case is typical, information
was also collected about other similar cases.

Interviews were conducted by 21 researchers in Moscow,
Saint Petersburg, and Arkhangelsk; interviews were con-
ducted by two independent persons; in all the remaining cities
that participated in the study, only one interviewer supervised
one city. The interviews were taken in a quiet environment or
at the interviewer’s workplace, according to the preferences of
the respondent. The interviewers did not have a personal
relationship with any of the respondents. All interviews
were audio recorded and then transcribed by the interviewers
independently (Table 2). Names and any description that
could identify a particular person were removed during the
transcription process to provide anonymity. Each transcript
contained the general profile of the interviewee to demon-
strate the diversity of the surveyed population.

2.5. Data Analysis. The relevant answers from each transcript
were deductively identified and extracted. Then, one partici-
pant’s answers were compared with the answers of other
participants within the same group. This was done to get a
general pattern of that group’s behavior, attitude, and knowl-
edge toward the use of ABs. In the third step, to obtain a
complete picture of typical AB behavior, attitudes, and
knowledge, the pattern of each group of interviewees was
compared with the other groups. Researchers carried out
the first step separately, then their results were compared
in a consensus meeting, and afterward, the final analysis
was done jointly. This approach was considered to be opti-
mal to ensure the maximum strength of the received data.

2.6. Ethical Consideration. The study was approved by the
Independent Ethics Committee at the Federal State

TABLE 1: Cities participated in the study.

Federal district City Population size (n) Total number of respondents

Mosсow 12,655,050 14

Saint Petersburg 5,384,342 6

Central
Smolensk

26,595,950∗ 27
Yaroslavl

North-Western
Arkhangelsk

8,557,658∗∗ 9
Kaliningrad

Southern
Volgograd

16,482,500 17
Krasnodar

Volga
Saransk

29,070,800 29
Kazan

Ural
Tyumen

12,329,500 10
Chelyabinsk

Siberian
Novokuznetsk

17,003,900 18
Krasnoyarsk

Far-Eastern
Yakutsk

8,124,000 9
Vladivostok

North Caucasian
Grozny

9,967,300 10
Stavropol

∗Excluding population of Moscow; ∗∗Excluding population of Saint Petersburg.
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Budgetary Institution of Higher Education “Smolensk State
Medical University” of the Ministry of Health of the Russian
Federation, Protocol No. 239 (February 17, 2022).

Each interview was conducted only after obtaining the
informed consent (orally or in written form). The inclusion
of respondents and the interviewing process itself were con-
ducted in accordance with the Declaration of Helsinki in
order to respect human rights, maintain anonymity, and
obtain the informed consent of the participants.

3. Results

One hundred forty-nine interviews surveyed in February–
June 2022 were conducted with respondents who had no
AB prescription. The overall demographics of the participants
without a prescription are shown in Supplementary 1. The
respondents’ ages ranged from 19 to 71 years. The mean age
for surveyed females was 46.4� 15.4 years (49% of respon-
dents) and 39.6� 14.7 years—for males included in the study.
Respondents with HE, SE, and GE included in the survey
comprised 50.3%, 26.2%, and 23.5%, respectively. The major
part of the interviewees were urban dwellers (71.8%).

3.1. Commonly Described Symptoms. The vast majority of
respondents encountered similar manifestations of predom-
inantly respiratory infection and described such symptoms
as cough, nasal congestion, sore throat, fever, shortness of
breath, weakness, and headache. In most cases, the duration
of the symptoms ranged from 1 to 14 days. In general, the
interviewees assumed they had an acute respiratory viral
infection, tonsillitis, COVID-19, bronchitis, sinusitis, or
influenza. Only a small percentage of respondents in all
FDs had no idea on the exact cause of the experienced
symptoms.

3.2. Reasons to Avoid Going to the Doctor. The main motiva-
tions why the interviewees preferred not to see a doctor were
as follows:

(1) Lack of time (long waiting time for a doctor’s visit at
home or queues at the doctor’s office);

(2) Fear of making contact with other contagious
patients with infections in healthcare facilities;

(3) Positive experience with the self-use of a particular
AB to treat similar symptoms.

Less often, respondents avoided going to the doctor
because they did not want to take a sick leave, as it is eco-
nomically unprofitable (Central, Siberian, Far-Eastern,
Volga, and North-Western FDs). Other reasons included
doubts about the competence of the doctors (Southern and
Ural FDs), difficulties in making a house call (North Cauca-
sian FD), or contacting a doctor when not attached to a
specific medical facility (Saint Petersburg).

The 22 interviewees (14.8%) from Moscow, Southern,
Siberian, North-Western, Far-Eastern, and Ural FDs con-
sulted a doctor, but the initiative to use ABs came from the
respondent. The reasons for that were that AB was not pre-
scribed during the consultation; however, the respondent

considered the prescriptions they were given being insuffi-
cient or independently decided to take ABs before the visit to
the doctor (self-treatment). And this was primarily due to the
long waiting time for a doctor’s visit and queues at the doc-
tor’s office.

3.3. Influence of the Internet and Public Environment. The
majority of respondents did not use the Internet to search for
the information about symptoms of the disease due to the
fear to get unreliable information on possible diagnoses or
previous experience of self-treatment with AB when having
similar complaints. The opposite trend was found in the
North-Western, Volga FDs, and Saint Petersburg, where
respondents web-searched for the information about symp-
toms more often. The main goal of the Internet search was to
self-make a diagnosis by typing the symptoms in the search
line or to find out information regarding AB therapy to
initiate the self-treatment. The major part of interviewees
discussed their symptoms with family and friends. As a
result, they received a recommendation to consult a health-
care provider and not to self-medicate. However, a few had a
recommendation from people with no medical education to
start antimicrobial treatment and, what is more, which spe-
cific AB to take.

3.4. ABs in Home First-Aid Kits. There were three main
scenarios for the behavior of the respondents. The majority
checked their home first-aid kit, but AB was not available
there. In equal proportion, interviewees kept AB in their
home first-aid kit or did not check their first-aid kit at
home, because they knew there was no AB in it. Three
respondents out of nine from the Far-Eastern FD stated
they always have an AB in stock at home. Eight interviewees
(Ural, North Caucasian, and Volga FDs) used AB from their
home first-aid kit. However, they were forced to go to the
pharmacy because the AB from the first-aid kit was not
enough for the course of treatment. One respondent from
North-Western FD used AB from a friend’s first-aid kit
(Table 3).

3.5. The Process of Obtaining AB. The respondents based
their choice of pharmacy on the location: the closest
and/or located along the way. As a rule, the interviewees
were not familiar with the pharmacist. The vast majority of
respondents went to the pharmacy with a specific purpose—
to buy an AB with no doubt they would be able to purchase it
without a prescription. Twenty-eight out of 149 respondents
(Volga, Southern, Central, Far-Eastern, Ural, Siberian, North
Caucasian FDs, and Moscow) turned to a pharmacy in order
to receive advice on treatment and were waiting for the
pharmacist’s recommendations in choosing an AB. The visit
to the pharmacy was carried out according to the scheme
“request for an AB—its sale,” pharmacists did not ask about
the availability of a prescription at all, or the respondent’s
oral assurance of a medical prescription was sufficient. The
majority of interviewees in the Southern, Central, Siberian,
Far-Eastern, and Volga FDs reported their symptoms to the
pharmacist in order to describe the severity of the condition
and, probably, in this way, tried to promote the OTC sale of
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AB, or in hope to get a pharmacist’s advice. Four respondents
from the Central, Volga, and Ural FDs admit they used an
invalid prescription to facilitate the purchase process or
deceived (Ural, Volga, Central FDs, and Moscow) about
the existence of a prescription when they were faced with a
pharmacist’s reluctance to sell AB. In Moscow and Siberian
FD, a pharmacist asked to hide the fact of the OTC sale of
AB. Apart from that, a pharmacist from the Central FD told
the respondent he was ready to sell AB without a prescrip-
tion himself since it would have totally no negative conse-
quences for him. Nine respondents from the Siberian,
Central, North-Western FDs, Saint Petersburg, and Moscow
were denied the sale of AB without a prescription; however, it
is worth mentioning all interviewees (except one from the
North-Western FD) eventually managed to purchase AB
without a prescription at another pharmacy. Several patients
described how they had to cheat, for example, by deceiving
they had forgotten the prescription at home or being
extremely persuasive. The only North-Western FD respon-
dent failed to change the pharmacist’s decision and purchase
an AB; he was forced to use an AB offered by a friend from
her home first-aid kit (Table 4). The majority of interviewees
reported it has become more difficult to obtain AB without a
prescription. Most of the respondents in the North Cauca-
sian, Far-Eastern, and Southern FDs reported they did not
feel any changes when buying AB without a prescription and
did not experience any difficulties with this process at all.

3.6. Choice of ABs. In the vast majority of centers, the respon-
dents made the decision to use a particular AB on their own
or using the recommendation of friends. The exception was
the Far-Eastern FD, where, more often, respondents pur-
chased ABs recommended by a pharmacist. In other FDs,
such interviewees were a minority. When choosing an AB,
the respondents relied on their personal or friends’ positive
experiences with this particular drug. More often, respon-
dents used AB, which was previously prescribed by a doctor
in case of similar symptoms.

3.7. Knowledge and Attitude toward AB. Respondents’
knowledge on the ABs’ mechanism of action is vague,

fragmentary, and in most cases, is based on conjecture.
More often, the respondents only briefly described the action
of AB as “killing microbes” or “acting on bacteria.”Often, the
ideas of respondents about AB were completely wrong: “ABs
kill viruses and fungi,” “AB strengthen” or, conversely,
“reduce immunity.” Very rarely, respondents demonstrated
a lack of knowledge that AMR is a problem. The main
sources for obtaining knowledge about ABs were the Inter-
net, promotional materials, TV, newspapers, a summary of
product characteristics, and conversations with a doctor,
pharmacist, or acquaintances. In equal proportion of respon-
dents noted they had come across various campaigns about
AB (Moscow, Siberian, North-Western, Volga, and Southern
FDs) or did not see such educational materials (Saint Peters-
burg, Central, Ural, North Caucasian, and Far-Eastern FDs).
Some respondents in all FDs reported they had seen infor-
mational materials (mainly posters and brochures dissemi-
nated in healthcare facilities or pharmacies) but were not
interested in them and did not remember any information
out of them.

3.8. Behavior. Respondents reported the main indications to
use of AB are diseases accompanied by fever, ineffectiveness
of symptomatic therapy, long-term course of the disease, and
bacterial infection. According to the majority of surveyed,
ABs should not be used in case of mild severity of disease,
which respondents correlated with the “good general health
condition,” believing that “the organism itself is able to cope
with the disease.” In all the study centers, some interviewees
reported the ineffectiveness of AB in the case of viral etiology
of the disease.

3.9. The Impact of the COVID-19 Pandemic. In most FDs, the
situation associated with the pandemic did not affect respon-
dents’ attitudes toward AB and behavior. Only in the Volga
FD, around a half of respondents changed their attitude
toward AB during the pandemic stating the use of AB in
the case of a viral etiology of infection is inappropriate.
Some respondents in various FDs reported that during the
pandemic, they began to adhere to the sanitary and epidemi-
ological recommendations guidelines (social distancing, the

TABLE 3: Availability and use of AB from a home first-aid kit.

Federal district/center
Total number
of respondents

Availability of AB in first-aid kit, % (n)
Used AB from first-aid

kit, % (n)

Yes No Did not check Question was not asked Yes No

Mosсow 14 35.7 (5) 14.3 (2) 42.9 (6) 7.1 (1) 0 (0) 100 (14)
Saint Petersburg 6 16.7 (1) 33.3 (2) 33.3 (2) 16.7 (1) 0 (0) 100 (6)
Central 27 3.7 (1) 59.3 (16) 29.6 (8) 7.4 (2) 0 (0) 100 (27)
North-Western 9 22.2 (2) 22.2 (2) 44.4 (4) 11.1 (1) 11.1∗ (1) 88.9 (8)
Southern 17 11.8 (2) 70.6 (12) 11.8 (2) 5.9 (1) 0 (0) 100 (17)
Volga 29 11.1 (3) 66.7 (18) 29.6 (8) 0 (0) 3.7 (1) 96.3 (28)
Ural 10 30 (3) 50 (5) 10 (1) 10 (1) 10 (1) 90 (9)
Siberian 18 44.4 (8) 55.6 (10) 0 (0) 0 (0) 27.8 (5) 72.2 (13)
Far-Eastern 9 33.3 (3) 66.7 (6) 0 (0) 0 (0) 0 (0) 100 (9)
North Caucasian 10 50 (5) 30 (3) 20 (2) 0 (0) 20 (2) 80 (8)
Total 149 22.1 (33) 51 (76) 22.1 (33) 4.7 (7) 6.7 (10) 93.3 (139)
∗Used AB from a friend’s first-aid kit.
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use of personal masks, and personal protective equipment),
started to monitor their health more carefully, decided not to
go to the doctor due to the fear of getting infected in health-
care facilities, as well as anxiety about their health and the
course of the disease.

4. Discussion

Self-medication with ABs among respondents without a pre-
scription in all investigated regions is a complex phenome-
non driven by a variety of factors. These determinants are
related to the following:

(1) The healthcare organization level (difficulties in going
to the doctor, “loyal” policy of selling AB with no
prescription in a pharmacy despite the restrictive state
regulations);

(2) The patient level (common practice of self-diagnosis,
low knowledge of AB);

(3) The impact of the COVID-19 pandemic leading to
the irrational use of ABs and increased risk of AMR.

Since March 2017, the rules for the sale of medicines have
been tightened due to the WHO concerns for the uncon-
trolled use of ABs by people of all countries. This was
intended to restrain the problem of worldwide AMR
increase. A recent study shows that the majority of European
countries developed the broad range of national laws and
legal regulations to reduce non-prudent use of ABs [17].
However, motives that drive patients to self-medicate are not
easy to change. Over the last decade, the relationship between
healthcare professionals and patients has changed; in particu-
lar, the relationship has changed unfavorably for pharmacists
as they experiencemore patient pressure [18–21]. A ban on the
sale of AB without a prescription was one of the main inter-
ventions to address this issue. However, recent studies con-
ducted in Russia [7, 12] have shown that the sale of AB
without a prescription is still a common practice. According
to the literature, pharmacists sell AB illegally OTC for the
following three main reasons:

(1) Commercial interest;
(2) Compassion and desire to help patients;
(3) The assumption is that it is counterproductive to

resist patient demand for AB as they could easily
obtain it in another pharmacy [20, 22, 23].

Pharmacists in Russia seem to be more influenced by the
two latter. At least during the study, no data were obtained to
suspect any special commercial interest of pharmacists dur-
ing the sale of ABs. The relevant aspects of the use of AB in
Russia have been identified in this study: the respondents
forced the pharmacist to break the rules (interviewees
described how they could cheat about the existence of a
prescription or intentionally describe non-existing symp-
toms). It is very important to highlight these situations can-
not justify such a “loyal” policy of selling AB against the
regulations set by governmental authorities. Colleagues

from other countries also reported results of quantitative
national studies demonstrating the common practice of sell-
ing ABs without a prescription in community pharma-
cies [24, 25].

In general, respondents consider ABs as easy-to-get pro-
ducts that can be purchased at any time as self-medication
and self-prescribed according to the previously experienced
diagnosis and/or symptoms. A significant proportion of sur-
veyed participants described having suffered from the same
symptoms before and, therefore, thinking they knew the
likely diagnosis. However, even if the respondent did not
know about his symptoms himself, he was influenced by
the family/friends with no medical education, believing to
understand the reason of these symptoms and how they
should be treated. All this led to prevalent self-treatment
with ABs. Sometimes, family/friends recommended to take
the specific brand of AB. In other published studies con-
ducted in Northwest Russia and in the WHO Eastern Euro-
pean region [11, 12], a similar practice of self-medication was
demonstrated. It is important that some circumstances forc-
ing the interviewees to self-medicate were identified during
these studies. Often, the reason for self-medicate was the
inability or substantial difficulty to get to the doctor (long
waiting time for a doctor’s visit at home, queues at the doc-
tor’s office, contacting a doctor without being attached to a
regional medical facility, lack of doctors of a certain speciali-
zation at the outpatient clinic). All these results provide
rationale for the future studies to gain more insight into
FD-dependent factors, which may be vital in explaining the
behavior of self-medication with ABs.

Russian Federation and a large number of EU countries
conduct numerous information campaigns to raise aware-
ness among the population and to educate them on the ratio-
nal use of ABs. However, it is controversial if such campaigns
use the right messages and target the correct population
groups. Overall, the surveyed respondents in this study did
not notice these awareness campaigns at all or did not gain
any information out of them. At the same time, the effect of
some campaigns has been analyzed previously, showing the
decrease in antibiotic use in France and Belgium [26, 27].
Probably, this was due to the poor level of knowledge about
antimicrobials found in our survey. These results are in line
with a recent qualitative study demonstrating that poor
awareness of AMR was more often reported among partici-
pants using ABs without prescription [12]. A small number
of respondents described AMR in the context of the impact
on their own bodies. And very rarely interviewees demon-
strated knowledge of AMR as a global problem affecting not
only present but future patients. The lack of alertness of
AMR certainly contributes to the uncontrolled and inappro-
priate use of ABs among the general population. Our results
are consistent with qualitative studies in Australia [28, 29]
and Germany [30].

A special impact to the rapid increase of AMR and irra-
tional use of ABs could be explained by the recent pandemic
in 2019–2022. COVID-19 significantly affected healthcare
systems and antimicrobial consumption. Watson et al. [31]
demonstrated the increased significance of pharmacists at
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local community pharmacies in maintaining the healthcare
system during the COVID-19 pandemic. The population
began to turn to the pharmacist more often as a doctor for
advice on the treatment of symptoms of the disease [7].
Despite the fact that COVID-19 is a viral disease, according
to researchers from different countries, the frequency of use
of ABs in patients with SARS-CoV-2 infection has increased
significantly [32–34]. Our results are consistent with the data
of colleagues, although a contradiction in the answers of the
interviewees was revealed. When asked directly about the
impact of the COVID-19 pandemic on respondents’ behav-
ior, the majority reported they did not feel any changes.
However, an analysis of the entire interview suggests the
opposite conclusion. A significant part of the respondents
did not go to the doctor because of fear to contact contagious
patients with SARS-CoV-2 infection in healthcare facilities,
could not make an appointment, or did not wait for a doc-
tor’s visit at home due to the excessive workload. Besides,
some part of the respondents self-used ABs, suggesting that
COVID-19 may be associated with secondary bacterial
complications.

5. Conclusion

Several features of patients’ knowledge, behavior and regard-
ing AB were identified: lack of a doctor’s consultation before
starting AB therapy, lack of time (long wait for a doctor’s
visit at home, queues at the doctor’s office), fear of contact
with additional infections in health facilities, easy access to
AB from the home first-aid kits, positive experience with an
AB use, confidence in the free purchase of AB in a pharmacy
without a prescription. Family members and friends, who
usually do not have a medical education, have a great influ-
ence on the decision to initiate antibacterial therapy. A large
role in the spread of AMR is due to the noncompliance of
pharmacy workers with the requirements for the prescrip-
tion sale of AB: respondents had no difficulty in purchasing
AB without a doctor’s prescription. Moreover, in some
regions, the pharmacist is considered by interviewees as a
doctor competent in choosing a specific AB. During the
period of pandemic, there was an increased difficulty in con-
tacting a healthcare provider due to a shortage of medical
personnel. The population has become much more tended to
mistakenly use ABs for prophylactic purposes or for treat-
ment of the COVID-19. In particular, this is due to an insuf-
ficient level of knowledge on the mechanism of action and
indications for the proper use of ABs. Despite ongoing efforts
to raise public awareness, the interviewees did not encounter
information campaigns or materials about AB or did not
remember any of the information received. These findings
can provide the basis for constructing future initiatives to
ensure the rational use of ABs in order to prevent the rapid
AMR increase.

Data Availability

Data are available upon request (E-mail: Polina.antoschki-
na@yandex.ru). Given the need to maintain the anonymity

of study participants, the study materials were not made
publicly available.

Additional Points

Strengths and Limitations of the Study. We recognize our
study has some limitations. In terms of sampling of respon-
dents, the participants were recruited through snowballing
sampling; some participants were remotely acquainted with
the interviewers; therefore, they could intentionally describe
a more competent attitude toward AB or have higher knowl-
edge about ABs than the general population. Some of the
limitations relate directly to the research method—a semi-
structured interview. Sometimes, limited probing questions
were asked (interviewers received short answers to questions
and did not follow up on details to benefit for the deeper
investigation). We were unable to assess the impact of some
factors, such as cultural background and socioeconomic sta-
tus, on respondents’ knowledge, attitudes toward antibiotics,
and behaviors. As to the strengths of the study, as far as we
know, this is the first study with a relatively large number of
people interviewed in different FDs of the Russian Federa-
tion, enabling to compare the variability of AB use attitude
and behavior. The calculated sample with distribution by
gender, age, level of education, and place of residence was
based on the data of the Federal State Statistics Service avail-
able at the time of the study. This allows us to consider that
the results obtained can be extrapolated to the whole
country.
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