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used. All steps in this scoping review were carried out
using the Covidence® software. A total of 22 studies
were included. The prevalence of self-medication
with antibiotics is greater in Southern European
countries than in Northern and Western European
countries. The main sources of over-the-counter
antibiotics are community pharmacies and leftovers
from previous courses. Targeted communication
strategies and interventions are needed to reduce the
overuse of antibiotics and to slow down the spread
of antibiotic resistance until new classes of effective
antibiotics are developed.
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Introduction

According to the World Health Organization,
more than 25,000 people die annually in European
hospitals as a result of antibiotic resistance
(ABR), with costs reaching over 1.5 billion
euros [1]. The most common cause of antibiotic
resistance is the irrational use of antibiotics. The

Corresponding author: WHO states that medicines are used rationally

Hristina Lebanova when patients receive the appropriate medicines,
Department of Pharmaceutical Sciences and for appropriate indications, in doses that meet
Social Pharmacy their requirements, for an adequate period, at
Faculty of Pharmac, the lowest cost both to them and society, and
Medical University — Pleven with appropriate information. Irrational or
1, Kliment Ohridski str. unnecessary use of medicines occurs when one

Pleven 5800, Bulgaria

. s or more of these conditions is not met. Long-
e-mail: hristina.lebanova@mu-pleven.bg

term antibiotics intake leads to a natural selection
Received: September 29, 2022 process that allows the growth of resistant

Revision received: January 17, 2023 bac_terla at the expense (_)f 'sensmve ones. It is
Accepted: June 15, 2023 believed that part of antibiotics misuse is also the

© Medical University Pleven



J Biomed Clin Res Volume 16 Number 1, 2023

result of the lack of knowledge among patients
and the practice of self-medication among some
of them [2].

Self-medication with antibiotics is a major
cause not only of increasing antibiotic resistance
but is also associated with other risks such as
drug interactions and the masking of symptoms
of underlying diseases [1]. The most common
practices reported in the literature include short
duration of treatment, inappropriate dosage
(too low), sharing medication with household
members, and discontinuation of treatment
after initial improvement of symptoms [3].
The emergence of resistance to available
antimicrobial agents will further limit the already
limited therapeutic choices for treating common
infectious diseases in many countries.

The prevalence of antibiotic resistance
varies between European countries — southern
European countries have higher resistance rates
than the Nordic countries [4]. Higher antibiotic
prescription and consumption rates are connected
to high ABR [5]. Most of the irrational use of
antibiotics is related to use in the community and
the prevalence of self-medication in different
populations [6]. One of the main drivers
of self-medication with antibiotics is their
accessibility without a prescription despite the
legal framework stating that antibiotics should
be dispensed with a medical prescription and
that over-the-counter (OTC) sales of antibiotics
are illegal in all Member States of the European
Union (EU) [6-9]. Leftover antibiotics from
earlier prescriptions also pose a threat. A
systematic review by Ocan et al. analyzed data
from 34 studies published between 2002 and
2012 that examined the burden, risk factors,
and effects of antibiotic self-medication in
low- and middle-income countries. The results
showed that the most common symptoms and
diseases self-treated by patients with antibiotics

are respiratory infections (50%), fever (47%),
and gastrointestinal diseases (45%). The most
common source of over-the-counter antibiotics
was pharmacies (65.5%), followed by leftover
medicines in households (50%) [9].

This scoping review aimed to explore the
prevalence of self-medication with antibiotics
in European countries and the main sources of
antibiotics.

Methods

Search strategy and selection
criteria

A systematic scoping review is a type of
evidence synthesis method aimed at mapping
the range of literature that exists on a specific
topic of interest and focusing on the research
questions by charting existing research findings
and identifying research gaps [10]. The study
was guided by a scoping review framework,
and conforming to the Preferred Reporting
Items for Systematic reviews and Meta-Analysis
(PRISMA) guidelines by Arksey and O’Malley
[10]. The population, intervention, comparison,
and outcome (PICO) framework for determining
the eligibility of the studies for the primary
research question is presented in Table 1.

We conducted a systematic literature search
of Scopus and PubMed databases. The database
search occurred in December 2021 and was
updated in September 2022. The following
keywords were used: (self-medication) AND
(antibiotics) AND (Europe).

Screening and selection of relevant
literature

All steps in this scoping review were carried
out using the Covidence® software. Duplicates
were removed before the title and abstract
screening using the algorithm provided by

Table 1. Framework for determining the eligibility of research questions (PICO).

Criteria Determinants

Population Adults

Intervention Self-medication with antibiotics

Comparison Not applicable

Outcomes Primary outcome: prevalence
Secondary outcome: source of antibiotics for self-
medication

Setting European countries
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Covidence®. The articles were selected in two
stages. In the first stage, two reviewers (HL and
SS) screened the titles and the abstracts of the
identified publication according to the eligibility
criteria (Table 2). There were no discrepancies
in the reviewers® responses at this stage. A
full article screening was performed, and
discrepancies were resolved by a third reviewer
(NV). The remaining articles were assessed for
eligibility for data extraction.

The process of obtaining relevant studies is
depicted through a PRISMA flow diagram [11].

Data extraction

Data was extracted after a full-text review.
Relevant information related to the research
aim was extracted using a standardized data

Lebanova H. et al. Prevalence of self-medication with antibiotics ...

extraction form. Any uncertainty about extracted
data was discussed with another investigator
(SG). Data were extracted from the following
domains: lead author and year; country; the aim
of the study; study design; population; primary
(prevalence of SMA) and secondary (source of
antibiotics) outcomes.

Results

Using the search strategy, 171 studies were
identified (170 from PubMed and Scopus and
one from a reference search). After title and
abstract screening, 47 studies were assessed for
eligibility and were retained for full-text review
(Figure 1). Finally, 22 full-text studies fulfilled
the stipulated requirements for inclusion.

Table 2. Eligibility criteria for inclusion of publications in the review.

Inclusion criteria

Studies conducted in Europe

Studies reporting the prevalence of self-medication with antibiotics and/or sources of antibiotics for self-

medication

Date of publication 2000-2002

Exclusion criteria

Studies conducted in non-European countries

Studies that do not report on the primary outcome of the study

Studies focused on a specific pathology or population (medical students, children, etc.)

Studies published before 2000

Non-English language studies

[ Identification of ies via and regi s

] [ Identification of studies via other methods

]

Records identified from Pubmed
and Scopus: >
Databases (n =187)

screening-

Identification

17)

Records removed before

Duplicate records removed (n =

Records identified from:
Citation searching (n = 1)

— l

Records screened o | Records excluded
(n=170) (n=124)

l

Reports sought for retrieval
(n=46) (n=0)

Reports not retrieved

Reports sought for retrieval | Reports not retrieved
n=1 ¥ n=0)

l

Screening

l

Reports assessed for eligibility »| Reports excluded
(n = 46) v

Other (n =4).

Other population (n = 6)
Non - English (n = 4)
Different outcome (n = 9)
Different setting (n = 2)

Reports assessed for eligibility
(n=1) >

Reports excluded (n = 0)

v

Studies included in review

Included

n=22) B

S

Figure 1. PRISMA flow diagram of study selection
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Characteristics of the included
studies

A total of 22 studies were identified
and included in this scoping review. Their
characteristics are presented in Table 3.
The studies were mainly cross-sectional
questionnaire-based by design [3,8,12-28]. Two
studies were conducted as a structured interview
[29,30] and one as a semi-structured interview
[31]. The number of participants ranged from
200 to 19514, and publication dates ranged
from 2002 to 2018. All of the studies had been
undertaken in European countries (and Israel)
and conducted among the general population
in different countries. They reported the non-
prescription use of antibiotics as a primary or
secondary endpoint. (Table 3).

Prevalence of self-medication with
antibiotics

The prevalence of SMA was low in Northern
Europe — 4.5% in Denmark [14] and 0.43%
in Sweden [20]. Higher rates of SMA were
observed in Southern and Eastern Europe with
big differences among the countries — from
18.9% in Portugal [8] to 43% in Bulgaria [28]
and 44.6% in Greece [3]. Similar rates are
observed in Lithuania (22%-31%) [23,24]. Israel
is among the countries with the lowest SMA
rates — 5.1% [25]. Overall, SMA is greater in
Southern European countries than in Northern
European countries.

Sources of antibiotics for self-
medication

Almostall ofthe identified studies explored the
sources of antibiotics for self-medication among
the people who practice it. Most often people
obtained antimicrobial medications directly
from pharmacies without a prescription and
through leftovers from previous prescriptions.
Family and friends were also common sources
of antibiotics.

Discussion

This study sought to map the prevalence of self-
medication with antibiotics among European
countries. The use of antibiotics without a
prescription is a global phenomenon despite
the prescription-only status of these products

[35,36]. The overall reported prevalence of
SMA in the literature is 39% [36] and it was
estimated in countries where antibiotics are
labeled as prescription-only medications and
people are undergoing SMA without proper
medical consultation [37]. This scoping review
also revealed that the prevalence of SMA is
much higher in Southern European countries
than in Northern and Western Europe. Southern
and Eastern European countries that report high
levels of antibiotic resistance also have a high
prevalence of nonprescription antibiotic use
[22]. Many studies have found a connection
between socioeconomic status and antibiotic
use. Antibiotic consumption is fast increasing
in low- and middle-income countries [38] which
often face challenges in addressing antibiotic
resistance [37].
Easyaccesstoantibioticswithoutaprescription
is the main driver of SMA. All of the identified
studies reporting sources of antibiotics stated
that self-medicating patients obtained them from
community pharmacies without prescription
despite the strict EU policies and regulations.
Eliminating the possibility of obtaining an
antimicrobial product without a prescription will
lead to lower rates of SMA. Moreover, proper
testing and diagnosis before antibiotic treatment
will lead to better clinical results and will lower
the humanistic and economic burden of the most
frequent infections [39]. Besides OTC selling,
another source of antibiotics is leftovers from
previous courses. Our review showed that the
use of leftovers was most prevalent in Southern,
Northern, and Western European countries,
whereas obtaining antibiotics OTC is the major
source of self-medication in Eastern Europe.
This was confirmed in other studies too [22,40].
The presence of leftovers indicated that patients’
adherence to antibiotic therapy is low. On the
other hand, policies on rational dispensing are
needed such as dispensing precise numbers rather
than whole packages [41]. A review by Lescure et
al. demonstrated that dispensing whole packages
leads to a higher number of people who are
in possession of leftover antibiotics and that a
broad range of determinants of SMA are related
to the patient level [40]. Druica et al. suggest that
self-medication is strongly predicted by non-
cognitive behavioral factors such as pre-existing
habits and similarity of symptoms [42]. Self-
medication has become a form of routine [43].
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%g Conclusion
.y
o ,—qé g = Evidence from the studies we identified shows
o2 5_2 E that self-medication with antibiotics is highly
SaZ23 prevalent in European countries. In countries
mg §"§ £ % with the highest rates of SMA, antibiotics
are easily accessible either in pharmacies
without prescriptions or through leftovers.
B Therefore, targeted population-, physicians- and
§ pharmacists-focused interventions are needed to
Lé < . reduce the overuse of antibiotics and slow the
L > P spread of antibiotic resistance until new classes
” of effective antibiotics are developed.
g
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