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Abstract

Purpose: Restrictions on mobility, confusion of information, and the lack of
scientific evidence related to the treatment of COVID-19 have implications for
the emergence of self-medication behavior in the community, especially the
use of antimicrobials without a prescription. This study aims to describe the
pattern of non-prescription antimicrobial use during the COVID-19 pandemic.
Methods: A systematic review was conducted on articles published between
2020-2022 from 3 databases: Embase, Scopus, and Science Direct, examining
the use of over-the-counter antimicrobials during the COVID-19
pandemic. Results: 13 relevant studies reviewed usage patterns, including
self-medication behavior and antimicrobial dispensing practices without a
prescription. Conclusion: The panic during the COVID-19 pandemic triggered
the over-the-counter use of antimicrobials without a prescription, both as an
effort to prevent and reduce symptoms. The role of community pharmacists
and the government is urgently needed to overcome this.
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national health security. Governments should make
comprehensive strategies to prevent silent pandemics
in the future.

Antimicrobial resistance (AMR) is one of the top ten
global health challenges [1]. Experts estimate that there
have been 4.95 million AMR-related deaths, with 1.27
million specifically caused by antimicrobial resistance
[2]. Apart from threatening the health sector, AMR also
impacts various sectors, including the economic sector
and the achievement of SDGs. The World Bank
estimates that AMR will cause a global 3.8% reduction
in annualized GDP by 2050 [3]. The incidence of AMR is
projected to increase rapidly, especially in developing
countries (LMIC). For example, about 40-60% of
infections in Indonesia are caused by drug-resistant
bacteria, compared to an average of 17% in OECD
countries [4]. AMR also has the potential to disrupt the
achievement of national development targets in disease
control (TB, HIV/AIDS, and malaria), food security, and

Abuse and overuse, major risk factors for AMR,
occur in health facilities and society. Antimicrobial
resistance occurs when bacteria, viruses, fungi, and
parasites no longer respond to therapy, making
infections more difficult to treat and increasing the risk
of disease spread, severity, and death. Antibiotics are
frequently used irrationally in society, although they
cannot be used for self-medication and must be
administered by a pharmacist based on a doctor's
prescription. Given this, it is crucial that the sale of
antimicrobials without a prescription is controlled
more aggressively to prevent the inappropriate use of
antibiotics and other antimicrobials. A number of
studies have found that several factors contribute to
the dispensing of antibiotics without a prescription,
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including poor regulation enforcement, low awareness
and understanding of antimicrobial resistance (AMR),
high consumer demand for antibiotics, insufficient
staff for dispensing medication, competition among
pharmacies, and commercial pressure on pharmacy
personnel [5-7].

A meta-analysis estimated the proportion of the
total supply of antibiotics without a prescription
globally was 62%, partly due to patient requests and
community pharmacy staff recommendations[8]. In
Indonesia, the results of drug management mapping by
The Indonesian Food and Drug Administration (BPOM)
in 2018 found that out of 176 pharmacies in 5
provinces, 83.52% of pharmacies dispensed antibiotics
without a doctor's prescription. The results of antibiotic
profiling from the Antimicrobial Resistance Control
study by BPOM in 2019 on dispensing antibiotics
without a prescription at pharmacies showed a
prevalence rate of 13-33% [9]. From the above data, the
practice of dispensing antibiotics
prescription is still relatively high. The COVID-19
pandemic has exacerbated this condition [10].
Confusion of information causes price volatility and
stock shortages of antibiotics, triggering panic buying
and self-medication which further increases the
potential for antimicrobial resistance [11].

without a

METHODS

Search Strategy. For this systematic review,
searches used three databases (Embase, Scopus, and
Science Direct). This research was conducted on
articles published in English between 2020 to 2022 with
the keywords “over the counter” or “non-prescribed”
combined with “antimicrobial resistance” and
“COVID-19”. The articles obtained were then filtered by
excluding paid articles not in English, articles with
incomplete text, and articles with irrelevant titles and
abstracts.

From the search results of 3 databases: Embase,
Scopus, and Science Direct, 153 full-text articles were
obtained, published from 2020 to 2022. Furthermore,
relevant titles and abstracts were filtered and tested for
eligibility to obtain 13 articles. This paper reviews the
use of non-prescription antimicrobials during the

COVID-19 pandemic based on these 13 articles.

RESULTS

The articles extracted and reviewed in this study
focused on using non-prescription antimicrobials in the
context of the COVID-19 pandemic. The review
identified 13 relevant studies to elucidate antimicrobial

usage patterns, including self-medication behavior and
dispensing practices of antimicrobials without a
prescription.

This review helped to enhance the accuracy and
reliability of the findings, providing valuable insights
into the trends and patterns of antimicrobial usage
across different regions. The studies analyzed in this
review were conducted in various parts of the globe,
encompassing different continents, such as Asia (n=7),
Africa (n=2), Europe (n=2), and America (n=2). Notably,
a larger number of studies originated from Middle
Eastern countries.

Two studies utilized different methodologies to
monitor and measure the consumption of
antimicrobials during the pandemic. One of the studies
analyzed sales data from pharmacies [14], while the
other study employed wastewater-based epidemiology
[12] to identify and quantify the increase in the usage
of these drugs. It is worth noting that these two
approaches provide complementary perspectives on
the patterns and trends of antimicrobial usage during
the COVID-19 pandemic.

Furthermore, many studies included in this
systematic review exposed that using antimicrobials
during the COVID-19 pandemic was prevalent as a
prophylactic measure [18,20], or as a self-medication
practice for alleviating mild symptoms [19-23].
Unfortunately, such practices have the potential to
exacerbate the severity of diseases and increase the
rates of multidrug resistance [23]. Additionally, two
studies adopted simulated patients (SPs) as part of their
research methodology, providing further insight into
selling antimicrobials without a prescription in
privately owned pharmacies. These studies highlighted
that selling antimicrobials without a prescription was
common, and pharmacist assistants were frequently
involved, often without proper counseling [15,16]. It is
worth noting that such unwarranted and imprudent
use of antimicrobials can lead to the emergence of
drug-resistant bacteria, posing a significant threat to
public health.

Moreover, an article found that Community
pharmacists (CPs) had good knowledge about
antimicrobial stewardship in Saudi Arabia [17]. On the
contrary, two articles reported inadequate knowledge
and perceptions regarding the proper use of antibiotics
among healthcare professionals, medical students, and
adults in the community, emphasizing the need to
implement antimicrobial stewardship (AMS) programs
to limit the unwarranted and imprudent usage of
antimicrobials [24,25]. It is essential to prioritize
implementing AMS programs to promote the proper
use of antimicrobials and limit the risk of antimicrobial
resistance.
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Records identified from database searches (n=161)
(EMBASE 24, SCOPUS 56, Science Direct 81)

Identification

Duplicates
excluded (n = 8)

Records screened

(n =153)

Reports assessed for
eligibility (n = 24)

Records included in
study (n=13)

[ Include J [ Eligibility J [ Screening J

Table 1. Research Summary

Records excluded
after reading titles
and abstracts

(n=129

Reports excluded :

- Opinion (n = 1)

- Reviews (n = 2)

- Not contain the
main topic (n = 8)

Figure 1. Prism Diagram

Researcher Country Main topic

(Year)

Adhikari (2022) USA AMU

Nguyen (2022)  Vietnam Dispensing
practice and
customer
knowledge

Mokwele (2021) South Africa The
over-the-counter
sale

Khojah (2022) Saudi Arabia The
over-the-counter
sale

Haseeb (2022) Saudi Arabia KAP

Jirjees (2022) Algeria, Egypt, Iraq, AMU

Lebanon, Libya,
Tunisia, and UAE

Banda (2021) Zambia Self-medication

Margolin (2021) USA Self-medication

Makowska Polandia Self-medication

(2020)

Sen Tunc (2021) Turkey Self-medication

Bogdan (2022)  Romania Self-medication

Alsayed (2022)  Jordan KAP

Mashuri (2022) Indonesia KAP

AMU = Antimicrobial Use; KAP: knowledge, practices,
and attitudes; UAE: the United Arab Emirates.

DISCUSSION

Antimicrobial use trends

The COVID-19 pandemic has triggered an increasing
trend of antimicrobial use in society. Efforts to prevent
the COVID-19 virus as a background for clean and
healthy living behaviors have significantly caused
changes in people's behavior in using over-the-counter
antimicrobial-containing personal care products. A
study in Arizona explained a trend shift using
antimicrobials through wastewater sampling that
examined found that paraben concentrations,
especially methyl parabens, in wastewater during the
pandemic were higher than in pre-pandemic data[12].
Methyl parabens are commonly used in personal care
products such as soaps and cleaning products. In
addition, the study also found that triclosan (TCS) and
triclocarban (TCC) concentrations decreased during the
pandemic. This condition results from the FDA's 2017
ban on products containing these antiseptic
ingredients, which are considered not to have proven
effectiveness and  safety. Unfortunately, this
antimicrobial content is still often found in antiseptic
products circulating in Indonesia [13].

The majority of antibiotic purchases in Vietnam are
made without a prescription. A national survey in
Vietnam shows that over 80% of patients who buy
antibiotics do not have a prescription. That condition is
related to the low awareness of the law and low
knowledge of rational antibiotic treatment [14]. The
type of pharmacy ownership influences the unrestrict-
ed sale of antimicrobials in the community. An
observational study in South Africa found that private
(individually owned) pharmacies sold most antimicro-
bials without a prescription. The involvement of the
pharmacist assistant and the lack of counseling
worsened this matter [15]. In the era of the COVID-19
pandemic, pharmacist skills in triaging suspected
COVID-19 and educating and counseling patients are
essential in using antimicrobials [16]. Policymakers
must emphasize the role of pharmacists and
community assistants through information enrichment
related to patient care under applicable rules and
regulations. In addition, electronic monitoring of
antimicrobial expenditure is necessary for a compre-
Indeed, the Food and Drug
Authorities and the Ministry of Health are vital in
limiting the sale of antimicrobials without a pres-
cription in community pharmacies [17].

hensive evaluation.

Self-medication

The COVID-19 pandemic has caused healthcare
facilities worldwide to be unable to serve all infected
patients. Confusion of information, high death rates,

3
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and the degree of severity of symptoms cause most
people to self-medicate at home. Antibiotics are the
most widely consumed therapy as a precaution against
COVID-19 [18].

Self-medication behavior is using drugs without a
doctor's advice and prescription. The COVID-19
pandemic has multiplied this behavior even more.
Apart from the long queues at the health facilities and
limited time for treatment [19]. Effective alleviation
modalities are urgently needed to reduce the disease's
spread, symptoms, and severity. Besides having severe
side effects and dangers, self-medication reduces
healthcare costs and allows health workers to
concentrate on emergency cases [19,20]. The study
conducted in Poland showed that almost half of the
1013 respondents indicated that they self-medicated
during the lockdown by using drugs for preventive
measures and prescription drugs without consultation.
Worries about health conditions and financial futures
influence this behavior [21]. COVID-19 substantially
affects a person's mental health, and psychological
discomfort related to perceived health problems is
likely one of the main reasons for self-medicating
antibiotics during the COVID-19 pandemic.

Regarding children's dental problems, it is
important to note that they can occur due to
self-medication behavior which is a common practice
in the time of covid19. Many as 38.1% of parents took
self-medication to deal with their children's dental
problems due to limited health services during the
pandemic. Therefore, new
teledentistry must be developed as a solution [22].

Self-medication with over-the-counter antimicro-
bials has a high risk of worsening health conditions. A
study in Romania found a high level of multi-drug
resistance in those who self-medicate with antibiotics.
Over-the-counter antibiotics are also a risk factor that
causes prolonged hospitalization [23]. The susceptibili-
ty of antimicrobial resistance to those who consume
over-the-counter antibiotics have implications for high
morbidity and mortality which will also impact health
financing.

services such as

Knowledge, attitude, and practice (KAP)

Misuse or overuse of antimicrobials is a crucial
problem. In addition to health education factors, this is
influenced by psychosocial characteristics such as
behavior and attitudes. Research on health workers,
health students, and the community in Jordan showed
unsatisfactory results related to knowledge and
perceptions about the proper use of antibiotics. This
gap in perception and knowledge needs to be
accommodated by promoting the rational use of

antimicrobials through a comprehensive antimicrobial
stewardship program [24].

Community pharmacists are essential in tackling
COVID-19 in Indonesia by reducing the burden on
healthcare facilities by providing medicines and
counseling. A survey conducted in Indonesia reported
that more than half of respondents had limited
knowledge about COVID-19, and about a third admitted
that they had sold antibiotics to clients suspected of
having COVID-19. To support efforts to deal with
COVID-19, most of them provide information by
distributing leaflets and participating in surveillance
activities [25].

Administration of over-the-counter antibiotics
without a prescription is common in Indonesia. During
the COVID-19 pandemic, there was an increased
demand for Azithromycin. This situation may be
because it is mentioned explicitly in the guidelines for
managing patients with COVID-19 [26]. Although most
patients with COVID-19 also do not have a bacterial
infection and therefore do not need any antibiotics.
Thus, the rational use of antibiotics is a big challenge in
dealing with new pandemics in the future.

CONCLUSION

The COVID-19 pandemic is expected to exacerbate
antimicrobial resistance (AMR) worldwide. Restrictions
on mobility and lockdowns in various countries limited
the capacity of health service facilities, some of whose
resources are focused on handling COVID-19, have
caused a significant shock to the economic sector and
health infrastructure. This situation resulted in health
services being unable to run as they should. Confusion
of information and the lack of scientific evidence
related to the treatment of COVID-19 has implications
for the emergence of self-medication behavior in
society, especially antimicrobials. Lack of awareness
and knowledge regarding the rational wuse of
antimicrobials leads to misuse and overuse. The panic
that occurred during the COVID-19 pandemic triggered
the unrestricted use of antimicrobials both as an effort
to prevent and reduce symptoms. The community
pharmacist's role is urgently needed as the spearhead
of pharmaceutical services in providing counseling,
information, and education to the community
regarding rational treatment and controlling the sale of
antimicrobials without a prescription. Besides that, the
government's active role in strengthening regulations,
supervisory measures, and imposing sanctions is
urgently needed to overcome this.



BKM Public Health & Community Medicine, Volume 39 (2) 2023: e6901

REFERENCES

10.

11.

UNEP. Antimicrobial resistance. Available from:
[Website]

Murray CJ, Ikuta KS, Sharara F, Swetschinski L,
Robles Aguilar G, Gray A, Han C, Bisignano C, Rao P,
Wool E, et al. Global burden of bacterial
antimicrobial resistance in 2019: a systematic
analysis. The Lancet. 2022;399:629-655.

Landscape Analysis of Tools to Address
Antimicrobial resistance. 2021. Available from:
[Website]

The World Bank. Pulling together to beat
superbugs' knowledge and implementation gaps in
addressing  antimicrobial  resistance.  2019.
Available from: [Website]

Wulandari LPL, Khan M, Liverani M, Ferdiana A,
Mashuri YA, Probandari A, Wibawa T, Batura N,
Schierhout G, Kaldor ], et al. Prevalence and
determinants of  inappropriate  antibiotic
dispensing at private drug retail outlets in urban
and rural areas of Indonesia: a mixed methods
study. BMJ Global Health. 2021;6.

Belachew SA, Hall L, Erku DA, Selvey LA. No
prescription? No problem: drivers of
non-prescribed sale of antibiotics among
community drug retail outlets in low and middle
income countries: a systematic review of
qualitative studies. BMC Public Health. 2021;21.
Sakeena MHF, Bennett AA, McLachlan A]J.
Non-prescription sales of antimicrobial agents at
community pharmacies in developing countries: a
systematic review. International Journal of
Antimicrobial Agent. 2018.

Auta A, Hadi MA, Oga E, Adewuyi EO, Abdu-Aguye
SN, Adeloye D, Strickland-Hodge B, Morgan D]J.
Global access to antibiotics without prescription in
community pharmacies: a systematic review and
meta-analysis. Journal of Infection. 2019;78:8-18.
PORTAL - Riset dan Kajian [Internet]. [cited 2023
Feb 7]. Available from: [Website]

Rodriguez-Alvarez M, Lépez-Vidal Y,
Soto-Hernandez JL, Miranda-Novales MG,
Flores-Moreno K, Ponce de Ledn-Rosales S.
COVID-19: clouds over the antimicrobial resistance
landscape. Archive of Medical
2021;52:123-126.

Godman B, Haque M, Islam S, Igbal S, Urmi UL,
Kamal ZM, Shuvo SA, Rahman A, Kamal M, Haque
M, et al. Rapid assessment of price instability and
paucity of medicines and protection for COVID-19
across asia: findings and public health implications
for the future. Front Public Health. 2020;8.

Research.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Adhikari S, Kumar R, Driver EM, Perleberg TD,
Yanez A, Johnston B, Halden RU. Mass trends of
parabens, triclocarban and triclosan in Arizona
wastewater collected after the 2017 FDA ban on
antimicrobials and during the COVID-19 pandemic.
Water Research. 2022;222.

CNN.Sabun dengan 19 jenis antiseptik dilarang
beredar di AS. [cited 2023 Jan 27]. Available from:
[Website]

Nguyen TTP, Do TX, Nguyen HA, Nguyen CTT,
Meyer JC, Godman B, Skosana P, Nguyen BT. A
national survey of dispensing practice and
customer knowledge on antibiotic use in Vietnam
and the implications. Antibiotics. 2022;11.

Mokwele RN, Schellack N, Bronkhorst E, Brink AJ,
Schweickerdt L, Godman B. Using mystery
shoppers to determine practices pertaining to
antibiotic dispensing without a prescription among
community pharmacies in South Africa - a pilot
survey. JAC Antimicrobial Resistance. 2022;4.
Khojah HM]. Over-the-counter sale of antibiotics
during COVID-19 outbreak by community
pharmacies in Saudi Arabia: a simulated client
study. BMC Health Services Research. 2022;22.
Haseeb A, Essam Elrggal M, Saeed Bawazir M,
Omar Bawazir M, Ur Rehman I, Saleh Faidah H,
Alghamdi S, J. Mahrous A, Mutlaq A, Shahid Igbal
M, et al. Knowledge, attitude, and perception of
community pharmacists towards antimicrobial
stewardship in Saudi Arabia: A descriptive
cross-sectional Saudi Pharmaceutical
Journal. 2022.

Jirjees F, Barakat M, Shubbar Q, Othman B,
Alzubaidi H, Al-Obaidi H. Perceptions of COVID-19
symptoms, prevention, and treatment strategies
among people in seven Arab countries: A
cross-sectional study. Journal of Infection and
Public Health. 2022;15:1108-1117.

Banda O, Vlahakis PA, Daka V, Matafwali SK.
Self-medication among medical students at the

study.

Copperbelt University, Zambia: A cross-sectional
study. Saudi Journal.
2021;29:1233-1237.

Margolin L, Luchins J, Margolin D, Margolin M,
Lefkowitz S. 20-Week Study of Clinical Outcomes of
Over-the-Counter COVID-19 Prophylaxis and
Treatment. Journal of Evidence-Based Integrative
Medicine. 2021;26.

Makowska M, Boguszewski R, Nowakowski M,

Pharmaceutical

Podkowinska M. Self-medication-related behaviors
and Poland’s Covid-19 lockdown.
Journal of Environmental Research and Public
Health. 2020;17:1-19.

International


https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance.
https://doi.org/10.1016/S0140-6736(21)02724-0
https://www.worldbank.org/en/home
http://creativecommons.org/licenses/by/3.0/igo.
http://dx.doi.org/10.1136/bmjgh-2021-004993
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11163-3
https://doi.org/10.1016/j.ijantimicag.2018.09.022
https://doi.org/10.1016/j.ijantimicag.2018.09.022
https://pubmed.ncbi.nlm.nih.gov/29981773/
https://riset.pom.go.id/riset-kajian/detail/kajian-pengendalian-resistensi-antimikroba.
https://doi.org/10.1016/j.arcmed.2020.10.010
https://doi.org/10.3389/fpubh.2020.585832
https://doi.org/10.1016/j.watres.2022.118894
https://www.cnnindonesia.com/gaya-hidup/20160903173112-255-155907/sabun-dengan-19-jenis-antiseptik-dilarang-beredar-di-as
https://pubmed.ncbi.nlm.nih.gov/36009960/
https://pubmed.ncbi.nlm.nih.gov/35146427/
https://doi.org/10.1186/s12913-022-07553-x
https://doi.org/10.1016/j.jsps.2022.09.010
https://doi.org/10.1016/j.jsps.2022.09.010
https://doi.org/10.1016/j.jiph.2022.08.019
https://doi.org/10.1016/j.jiph.2022.08.019
https://pubmed.ncbi.nlm.nih.gov/34819784/
https://doi.org/10.1177/2515690x211026193
https://doi.org/10.1177/2515690x211026193
https://doi.org/10.3390/ijerph17228344
https://doi.org/10.3390/ijerph17228344
https://doi.org/10.3390/ijerph17228344

BKM Public Health & Community Medicine, Volume 39 (2) 2023: e6901

22.

23.

24.

Sen Tunc E, Aksoy E, Arslan HN, Kaya Z. Evaluation
of parents’ knowledge, attitudes, and practices
regarding self-medication for their -children’s
dental problems during the COVID-19 pandemic: a
cross-sectional survey. BMC Oral Health. 2021;21.
Bogdan I, Citu C, Bratosin F, Malita D, Romosan I,
Gurban CV, Bota AV, Turaiche M, Bratu ML, Pilut
CN, et al. The Impact of multiplex PCR in
diagnosing and managing bacterial infections in
COVID-19 patients self-medicated with antibiotics.
Antibiotics. 2022;11.

Alsayed AR, Darwish El Hajji F, Al-Najjar MAA,
Abazid H, Al-Dulaimi A. Patterns of antibiotic use,
knowledge, and perceptions among different

25.

26.

population categories: a comprehensive study
based in Arabic countries. Saudi Pharmaceutical
Journal. 2022;30:317-328.

Mashuri YA, Wulandari LPL, Khan M, Ferdiana A,
Probandari A, Wibawa T, Batura N, Liverani M, Day
R, Jan S, et al. The response to COVID-19 among
drug retail outlets in Indonesia: a cross-sectional
survey of knowledge, attitudes, and practices. The
Lancet Regional Health Western Pacific. 2022;22.
Burhan E, Dwi Susanto A, Isbaniah F, Aman
Nasution S, Ginanjar E, Wicaksono Pitoyo C, Susilo
A, Firdaus I, Santoso A, Arifa Juzar D, et al.
Pedoman tatalaksana COVID-19 edisi 4. Available
from: [Website]


https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-021-01466-7
https://pubmed.ncbi.nlm.nih.gov/35453189/
https://pubmed.ncbi.nlm.nih.gov/35498229/
https://pubmed.ncbi.nlm.nih.gov/35498229/
https://doi.org/10.1016/j.lanwpc.2022.100420
https://doi.org/10.1016/j.lanwpc.2022.100420
https://www.papdi.or.id/pdfs/983/Buku%20Pedoman%20Tatalaksana%20COVID-19%205OP%20Edisi%203%202020.pdf

