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Summary

The most common cause of antibiotic resistance is the 
irrational use of antibiotics. Most of the irrational use 
of antibiotics is related to use in the community and the 
prevalence of self-medication in different populations. 
This review aimed to explore the prevalence of self-
medication with antibiotics in European countries 
and the main sources of antibiotics. An online search 
of Pubmed and Scopus was conducted to identify 
relevant studies.  A two-phase mapping approach was 
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.
Keywords: antibiotics, self-medication, a scoping 
review

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 
WHO states that medicines are used rationally 
when patients receive the appropriate medicines, 
for appropriate indications, in doses that meet 
their requirements, for an adequate period, at 
the lowest cost both to them and society, and 
with appropriate information. Irrational or 
unnecessary use of medicines occurs when one 
or more of these conditions is not met. Long-
term antibiotics intake leads to a natural selection 
process that allows the growth of resistant 
bacteria at the expense of sensitive ones. It is 
believed that part of antibiotics misuse is also the 
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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 

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

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

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.

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

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

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

Almost all of the 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]. 

Easy access to antibiotics without a prescription 
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]. Druică 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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Conclusion

Evidence from the studies we identified shows 
that self-medication with antibiotics is highly 
prevalent in European countries. In countries 
with the highest rates of SMA, antibiotics 
are easily accessible either in pharmacies 
without prescriptions or through leftovers. 
Therefore, targeted population-, physicians- and 
pharmacists-focused interventions are needed to 
reduce the overuse of antibiotics and slow the 
spread of antibiotic resistance until new classes 
of effective antibiotics are developed.

Acknowledgements:

This study is part of a bigger project entitled 
“Study of patients’ knowledge, attitude, and 
practices of self-medication with antibiotics” 
financed by Medical University – Pleven 
(Grant #4/2021).

References

1.	 WHO WHO. The evolving threat of 
antimicrobial resistance: Options for action. 
WHO Publ. 2014;1–119.

2.	 Gualano MR, Gili R, Scaioli G, Bert F, 
Gualano MR, Siliquini R. General population’s 
knowledge and attitudes about antibiotics: A 
systematic review and meta-analysis. Artic 
Pharmacoepidemiol Drug Saf. 2014;24(1):2–
10.

3.	 Skliros E, Merkouris P, Papazafiropoulou 
A, Gikas A, Matzouranis G, Papafragos C, 
et al. Self-medication with antibiotics in 
rural population in Greece: A cross-sectional 
multicenter study. BMC Fam Pract. 2010;11. 

4.	 McGough SF, MacFadden DR, Hattab MW, 
Mølbak K, Santillana M. Rates of increase of 
antibiotic resistance and ambient temperature in 
Europe: A cross-national analysis of 28 countries 
between 2000 and 2016. Eurosurveillance. 
2020;25(45):1–12.

5.	 Goossens H. Antibiotic consumption and 
link to resistance. Clin Microbiol Infect. 
2009;15(SUPPL. 3):12–15.

6.	 Machowska A, Lundborg CS. Drivers of 
irrational use of antibiotics in Europe. Int J 
Environ Res Public Health. 2019;16(1):27.

7.	 Grigoryan L, Monnet D, Haaijer-Ruskamp 
F, Bonten M, Lundborg S, Verheij T. Self-
Medication with Antibiotics in Europe: A Case 

St
ud

y 
#

A
ut

ho
r, 

ye
ar

, c
ou

nt
ry

A
im

St
ud

y 
de

si
gn

Se
tti

ng
 

Pa
rti

ci
pa

nt
s 

(N
)

Pr
ev

al
en

ce
 o

f 
SM

A
So

ur
ce

s o
f 

no
n-

pr
es

cr
ib

ed
 

an
tib

io
tic

s a
m

on
g 

th
e 

se
lf-

m
ed

ic
at

ed
22

D
im

ov
a 

et
 a

l.,
 2

01
5 

[2
0]

B
ul

ga
ria

To
 st

ud
y 

th
e 

at
tit

ud
es

 a
nd

 se
lf-

m
ed

ic
at

io
n 

pa
tte

rn
s a

s r
el

at
ed

 to
 th

e 
us

e 
of

 a
nt

ib
io

tic
s a

m
on

g 
th

e 
ge

ne
ra

l 
B

ul
ga

ria
n 

po
pu

la
tio

n 
an

d 
th

ei
r 

de
te

rm
in

an
ts

Q
ue

st
io

nn
ai

re
-b

as
ed

 
st

ud
y

G
en

er
al

 
po

pu
la

tio
n 

in
 P

lo
vd

iv
 

di
st

ric
t, 

B
ul

ga
ria

10
50

43
%

N
R

A
bb

re
vi

at
io

ns
: N

R
 –

 n
ot

 re
po

rte
d;

 S
M

A
 –

 se
lf-

m
ed

ic
at

io
n 

w
ith

 a
nt

ib
io

tic
s;

 C
I –

 c
on

fid
en

ce
 in

te
rv

al
; O

R
 –

 o
dd

s r
at

io

© Medical University Pleven 



15

for Action. Curr Drug Saf. 2010;5(4):329–32.
8.	 Ramalhinho I, Cordeiro C, Cavaco A, Cabrita 

J. Assessing determinants of self-medication 
with antibiotics among Portuguese people in the 
Algarve Region. Int J Clin Pharm. 2014;36(5 
PG-1039–47):1039–47.

9.	 Ocan M, Obuku EA, Bwanga F, Akena D, 
Richard S, Ogwal-Okeng J, et al. Household 
antimicrobial self-medication: A systematic 
review and meta-analysis of the burden, risk 
factors and outcomes in developing countries. 
BMC Public Health. 2015;15(1).

10.	 Arksey H, O’Malley L. Scoping studies: 
Towards a methodological framework. Int J Soc 
Res Methodol Theory Pract. 2005;8(1):19–32.

11.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron 
I, Hoffmann TC, Mulrow CD, et al. The 
PRISMA 2020 statement: an updated guideline 
for reporting systematic reviews. Syst Rev. 
2021;10(1).

12.	 Borg MA, Scicluna EA. Over-the-counter 
acquisition of antibiotics in the Maltese 
general population. Int J Antimicrob Agents. 
2002;20(4):253–7.

13.	 Klemenc-Ketiš Z, Hladnik Ž, Kersnik J. A 
cross sectional study of sex differences in self-
medication practices among university students 
in Slovenia. Coll Antropol. 2011;35(2):329–34.

14.	 Muscat M, Monnet D, Klemmensen T, Grigoryan 
L, Hummelshøj Jensen M, Andersen M, et al. 
Patterns of antibiotic use in the community in 
Denmark. Scand J Infect Dis. 2006;38(8):597–
603.

15.	 Carrasco-Garrido P, Jiménez-García R, V HB, 
A L de A, A G de M. Patterns of medication use 
in the immigrant population resident in Spain: 
associated factors. Pharmacoepidemiol Drug 
Saf. 2009;18(8 PG-743–50):743–50.

16.	 Demoré B, Mangin L, Tebano G, Pulcini C, 
Thilly N. Public knowledge and behaviours 
concerning antibiotic use and resistance in 
France: a cross-sectional survey. Infection. 
2017;45(4 PG-513–520):513–20.

17.	 Zucco R, Lavano F, Anfosso R, Bianco A, 
Pileggi C, Pavia M. Internet and social media 
use for antibiotic-related information seeking: 
Findings from a survey among adult population 
in Italy. Int J Med Inform. 2018;111(December 
2017):131–9.

18.	 Drozd M, Drozd K, Filip R, Byś A. Knowledge, 
attitude and perception regarding antibiotics 
among polish patients. Acta Pol Pharm - Drug 
Res. 2015;72(4):807–17.

19.	 Napolitano F, MT I, G DG, IF A. Public 
knowledge, attitudes, and experience regarding 
the use of antibiotics in Italy. PLoS One. 
2013;8(12 PG-e84177):e84177.

20.	 Svensson E, FM H-R, CS L. Self-medication 
with antibiotics in a Swedish general population. 
Scand J Infect Dis. 2004;36(6-7 PG-450–
2):450–2.

21.	 Tripković K, Nešković A, Janković J, Odalović 
M. Predictors of self-medication in Serbian 
adult population: cross-sectional study. Int J 
Clin Pharm. 2018;40(3 PG-627–634):627–34.

22.	 Grigoryan L, FM H-R, JG B, Mechtler R, 
Deschepper R, Tambic-Andrasevic A, et al. 
Self-medication with antimicrobial drugs in 
Europe. Emerg Infect Dis. 2006;12(3 PG-452–
9):452–59.

23.	 Pavydė E, Veikutis V, Mačiulienė A, Mačiulis V, 
Petrikonis K, Stankevičius E. Public Knowledge, 
Beliefs and Behavior on Antibiotic Use and 
Self-Medication in Lithuania. Int J Env Res 
Public Heal. 2015;12(6 PG-7002–16):7002–16.

24.	 Berzanskyte A, Valinteliene R, FM H-R, 
Gurevicius R, Grigoryan L. Self-medication 
with antibiotics in Lithuania. Int J Occup Med 
Env Heal. 2006;19(4 PG-246–53):246–53.

25.	 Raz R, Edelstein H, Grigoryan L, Haaijer-
Ruskamp FM. Self-medication with antibiotics 
by a population in Northern Israel. Isr Med 
Assoc J. 2005;7(11 PG-722–725):722–5.

26.	 Väänänen MH, Pietilä K, Airaksinen M. Self-
medication with antibiotics-Does it really 
happen in Europe? Health Policy (New York). 
2006;77(2 PG-166–171):166–171.

27.	 Grigoryan L, Burgerhof JGM, Degener JE, 
Deschepper R, Lundborg CS, Monnet DL, et 
al. Attitudes, beliefs and knowledge concerning 
antibiotic use and self-medication: A comparative 
European study. Pharmacoepidemiol Drug Saf. 
2007;16(11 PG-1234–1243):1234–43.

28.	 Dimova R, Dimitrova D, Semerdjieva M, 
Doikov I. Patient attitudes and patterns of self-
medication with antibiotics – A cross-sectional 
study in Bulgaria. Open Access Maced J Med 
Sci. 2014;2(4):655–61.

29.	 Scicluna EA, Borg MA, Gür D, Rasslan O, 
Taher I, Redjeb S Ben, et al. Self-medication 
with antibiotics in the ambulatory care setting 
within the Euro-Mediterranean region; results 
from the ARMed project. J Infect Public Health. 
2009;2(4):189–97.

30.	 Grigoryan L, Burgerhof JGM, Degener JE, 
Deschepper R, Lundborg CS, Monnet DL, 
et al. Determinants of self-medication with 
antibiotics in Europe: The impact of beliefs, 
country wealth and the healthcare system. J 
Antimicrob Chemother. 2008;61(5 PG-1172–
1179):1172–79.

31.	 Tomas A, M PK, Tomić Z, Horvat O, D DK, 
Bukumirić D, et al. Self-medication with 
antibiotics in Serbian households: a case for 

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

© Medical University Pleven 



16

J Biomed Clin Res Volume 16 Number 1, 2023

action? Int J Clin Pharm. 2017;39(3 PG-507–
513):507–13.

32.	 Carrasco-Garrido P, Jiménez-García R, VH B, 
A G de M. Predictive factors of self-medicated 
drug use among the Spanish adult population. 
Pharmacoepidemiol Drug Saf. 2008;17(2 PG-
193–9):193–9.

33.	 Väänänen MH, Pietilä K, Airaksinen M. Self-
medication with antibiotics-Does it really 
happen in Europe? Health Policy (New York). 
2006;77(2):166–71.

34.	 Grigoryan L, Burgerhof JGM, Haaijer-Ruskamp 
FM, Degener JE, Deschepper R, Monnet DL, 
et al. Is self-medication with antibiotics in 
Europe driven by prescribed use? J Antimicrob 
Chemother. 2007;59(1 PG-152–156):152–6.

35.	 Torres NF, Chibi B, Middleton LE, Solomon VP, 
Mashamba-Thompson TP. Evidence of factors 
influencing self-medication with antibiotics in 
low and middle-income countries: a systematic 
scoping review. Public Health. 2019;168:92–
101.

36.	 Aslam A, Gajdács M, Zin CS, Rahman NSA, 
Ahmed SI, Zafar MZ, et al. Evidence of the 
practice of self-medication with antibiotics 
among the lay public in low-and middle-income 
countries: A scoping review. Antibiotics. 
2020;9(9):1–17.

37.	 Morgan DJ, Okeke IN, Laxminarayan 
R, Perencevich EN, Weisenberg S. Non-
prescription antimicrobial use worldwide: 
A systematic review. The Lancet Infectious 
Diseases. 2011;11(9):692–701.

38.	 Van Boeckel TP, Gandra S, Ashok A, Caudron Q, 
Grenfell BT, Levin SA, et al. Global antibiotic 
consumption 2000 to 2010: An analysis of 
national pharmaceutical sales data. Lancet 
Infect Dis. 2014;14(8):742–50.

39.	 Van Den Broek D’obrenan J, Verheij TJM, 
Numans ME, Van Der Velden AW. Antibiotic 
use in Dutch primary care: relation between 
diagnosis, consultation and treatment. J 
Antimicrob Chemother. 2014; 69(6):1701–7

40.	 Lescure D, Paget J, Schellevis F, van Dijk L. 
Determinants of self-medication with antibiotics 
in European and Anglo-Saxon countries: A 
systematic review of the literature. Front Public 
Heal. 2018;6(DEC):1–11.

41.	 Paget J, Lescure D, Versporten A, Goossens 
H, Schellevis F, van Dijk L. Antimicrobial 
resistance and causes of non-prudent use of 
antibiotics in human medicine in the European 
Union (EU).pp.153-4. 2017. Available: https://
ec.europa.eu/health/amr/sites/amr/files/amr_
arna_report_20170717_en.pdf.

42.	 Druică E, Băicus C, Ianole-Călin R, Fischer 
R. Information or Habit: What Health Policy 
Makers Should Know about the Drivers of Self-
Medication among Romanians. Int J Environ 
Res Public Health.. 2021;18(2):689

43.	 Sabuncu E, David J, Bernède-Bauduin C, 
Pépin S, Leroy M, Boëlle PY, et al. Significant 
reduction of antibiotic use in the community 
after a nationwide campaign in France, 2002-
2007. PLoS Med. 2009;6(6). 

© Medical University Pleven 




