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ABSTRACT
Antibiotic misuse is a problematic health concern in 
primary care. Antibiotic consumption has significantly 
increased globally during the last two decades. Today, 
almost two-thirds of antibiotic use in primary care 
settings is unnecessary or inappropriate not only in 
developing countries but also in developed countries. 
This inappropriate use has significantly contributed to 
increased resistance, which poses a serious threat to 
human health. Increasing antibiotic resistance is the 
leading cause of illnesses provoking death incidences 
among people worldwide. Antibiotic treatments for 
various acute and chronic infectious diseases are 
becoming less effective, and these diseases can 
become fatal in the future. The misuse is more common 
in low- and middle-income countries, and various 
influencing factors, such as inadequate knowledge of 
patients, physicians, pharmacists, and policymakers, 
ease of access to community pharmacies and over-the-
counter sales, inadequate consultation by physicians, 
misconceptions of the general public about antibiotics, 
and weak regulatory enforcements, are exacerbating 
the misuse of antibiotics in the community.
Keywords: Antibiotics misuse, Antibiotics consumption, 
Antibiotics irrational use, Primary care, Antibiotics in 
primary care

Introduction
Antibiotic use (ABU) is expanding globally, especially 
in the past two decades, and the consumption of anti-
biotics has increased in low- and middle-income coun-
tries (LMIC).1 Excessive and inappropriate ABU is a 
life-threatening medical concern in the current period. 
The Centers for Disease Control and Prevention (CDC) 
has proclaimed the utilisation of two-thirds of antibi-
otics as improper or unnecessary.2 Antibiotics, which 
rose as a sacred sign for relieving and treating bacterial 
illnesses, are currently the primary cause of illnesses 
provoking death incidences among people worldwide.

Growing pathogen resistance, primarily caused by 
the misuse of anti-infective agents, poses a potential 
risk to people. Antibiotic resistance (ABR) occurs nat-
urally, yet augmented use and abuse of antibiotics in 
people are accelerating the process.3 The ABR is per-
haps the greatest danger to global well-being that can 
influence anybody of all ages in any country. ABR in-
fluences our capacity to treat a variety of infections. 
Medicines for a growing range of infections that were 
treatable for decades, including urinary infections, tu-
berculosis, pneumonia, sepsis, and foodborne diseas-
es, are losing their effectiveness in numerous areas of 
the world due to an increase in resistance; and these 
diseases can become lethal soon.4,5 The increase in re-
sistance obstructs our capacity to cure infections, has 
more extensive cultural and economic impacts, and 

imperils the accomplishment of the sustainable devel-
opment goals.6,7

The World Health Organization (WHO) has well-
defined rational usage as “the cost-effective use of anti-
biotics which maximises clinical therapeutic effect and 
minimises drug-related toxicity and the development 
of ABR.” Regrettably, the inappropriate use of anti-
biotics has an extensive prevalence. Due to concerns 
about the health effects of antibiotic abuse, the WHO 
has proclaimed “the beginning of a post-antibiotic 
era,” with an increase in deaths because of infections 
instigated by superbugs.8 To compensate for this risk, 
the WHO has provided a few guidelines to quantify the 
use at various levels.9 The WHO also initiated a Glob-
al Action Plan on antimicrobial resistance to enhance 
awareness, improve ABU, conduct proper surveillance 
of infection, and control its spread.10

The effect of ABR, for the most part, falls on LMICs, 
which frequently come up short in terms of infrastruc-
ture, financial, and human resources to satisfactorily 
counter ABR spreads.11 Antibiotics are the most fre-
quently sold medications in developing nations. Even 
without a prescription, these drugs are accessible to a 
great extent. Regardless of lawful restrictions in nu-
merous countries, selling antibiotics without a pre-
scription at drug stores and patients’ attitudes have 
likewise contributed to increased ABU.12

Methods
A narrative review was conducted to highlight issues 
and challenges in antibiotic misuse at the community 
level. The articles were searched through PubMed and 
Google Scholar using keywords such as “antibiotic 
use,” “antibiotic misuse,” and “antibiotic utilisation in 
primary care.” The review focused on identifying key 
healthcare-associated issues related to ABU and mis-
use. It included research articles specifically address-
ing antibiotic prescription, dispense, and use.

Only cross-sectional, longitudinal studies and re-
search reports were considered for inclusion in the re-
view. Narrative review articles, editorials, perspectives, 
and articles without research findings were excluded 
from the analysis. The articles were initially screened 
for relevancy to the topic, and irrelevant and duplicate 
articles were excluded (Figure 1). Considering the sig-
nificant importance of having well-defined regulations 
for the prescription, dispensing, and utilization of 
antibiotics in humans, the primary objective of the re-
view was to pinpoint the individuals, whether directly 
or indirectly, responsible for the misuse of antibiotics. 
Additionally, the review aimed to provide a compre-
hensive overview of the primary factors influencing 
ABU. To ensure the quality of the included research 
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articles, particular attention was given to including 
articles that directly addressed the core focus of the 
review.

Persons Influencing ABU
The ABU is a tri-faceted issue mainly involving 
physicians, pharmacists, and patients along with pol-
icymakers.13 All these 4Ps are directly or indirectly 
connected to antibiotic misuse in the community, and 
their misuse practices need thorough investigation 
and research (Figure 2).

Prescribers
The irresponsible prescribing of antibiotics is a top-pri-
ority public health concern,14 and is a critical problem 
in the paediatric populace.15 Inappropriate prescrib-
ing practices are prevalent throughout the world, and 
sooner or later, they lead to undesirable effects on 
patients.16 Irrational prescribing not only increases 
the expenditure on healthcare17 but is also primarily 
responsible for the increased emergence of ABR, un-
successful treatments, and adverse effects.18 Several 
factors affect irrational prescribing practices, which 
include healthcare professionals (HCPs), patients, 
the workplace environment, the drug distribution 
system, legal guidelines, incorrect information about 
medicines, and profiting and monetary benefits.19,20 
The physicians’ craving for improved results and 
their wrong perception of high antibiotic demands 
by patients, diagnostic vagueness, and fright of bac-
terial super-infection are the driving factors liable for 
prescribing.

General physicians (GPs) play a crucial role in 
directing patients toward the quest for relief with 
antibiotics. Countless prescribers themselves have mis-
taken beliefs about ABU, trusting that the use is usual-
ly justified for acute infections like upper respiratory 
tract infections (URTI).21 GPs  may also recommend an 
antibiotic if the patient demands such a medicine, so 
as to maintain a decent association with the patient.22 
Frequently, primary care physicians say that they en-
counter a situation in which patient pressure compels 
them to prescribe antibiotics.23 Patient preferences for 
anti-infective agents are the leading factors that can 
impact and modify AB prescribing practices. However, 
data indicates an overestimation of patients’ wishes 
for antibiotics by many doctors, who prescribe inap-
propriate medications.21 Research by Altiner et al.24 
showed that the abuse of antibiotics by and large will 
not be attributable to a limited physician’s knowledge 
but due to a dearth of patient-centeredness. The au-
thors proposed that a considerable extent of antibiotic 
prescriptions could be avoided if GPs try to recognise 
the genuine prospects and concerns of their patients.24 
Another factor contributing to antibiotic prescriptions 
is diagnostic uncertainty. It is particularly difficult to 
differentiate between bacterial and viral URTIs based 
on clinical symptoms; thus, prescribers may commit 
errors and prescribe an antibiotic.22 The major hurdles 
in wise prescribing can be eliminated via the upgra-
dation of skills in GPs to manage patient expectations 
effectively and by initiating campaigns in patients and 
physicians to reduce ABU and to promote the physi-
cian’s role as a wise advisor to patients.25

Prescribing practices of ABs vary among countries. 
Based on previous research, around 34%–60% of 
patients with URTI receive antibiotics, subject to the 
country’s situation. Yet, most of these patients do not 
need antibiotics because the majority of URTIs have 
a viral origin and are self-limiting with rare compli-
cations. Different non-antibiotic treatments are also 
available to offer symptomatic relief, but still antibi-
otics are prescribed.26 Normally, primary care patients 
who are prescribed antibiotics for acute infections are 
at high risk of bacterial resistance to antibiotics.27 The 
evidence also indicates that inappropriate empiric use 
increases hospital stay and in-hospital mortality in 
these patients.28 The problem of antibiotic over-pre-
scription seems to be more prevalent in lower-income 
countries than in higher-income settings.29,30 So, phy-
sicians should be aware of these problems and should 
develop their clinical skills to avoid over-prescribing 
antibiotics.

Pharmacists
Community pharmacies are an integral part of the 
primary healthcare system and are the primary source 
of medicines. For many patients, drug stores are the 
first point for seeking health advice in primary care 
for a common health condition. Approximately 80% of 
antibiotics are purchased in community outlets, either 
prescribed by a physician or directly from pharmacies 
without a valid prescription. In numerous country 

Fig 1 | Flowchart for inclusion of studies in narrative synthesis
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jurisdictions, the supply and sale of antibiotics without 
a prescription is unlawful. Yet, over 50% of antibiotics 
are universally purchased without any legal prescrip-
tion from community pharmacies.31 This illegal prac-
tice is predominantly common in developing countries 
where there is either an absence of regulations regard-
ing the sale of medicines or, in case the regulations 
exist, their implementation is weak or not up to the re-
quired standards of control.32 Non-prescription ABU is 
reported in many developing countries, including Asia, 
South America, Africa, Europe, and Middle Eastern 
countries. Pitiable national regulations, inadequate 
staffing of qualified pharmacists at pharmacies, prof-
it-making stress on pharmacy staff, customer demand, 
irrational dispensing practices, and a dearth of aware-
ness about ABR are the contributing factors to non- 
prescription antibiotic supply in these countries.33

Various studies conducted at drugstores have pro-
posed taking practical steps to improve compliance 
with laws and regulations regarding the dispensing 
of antibiotics. Measures can be taken to put into prac-
tice the existing regulations and improve awareness of 
misuse and ABR through targeted campaigns targeting 
the public or health professionals. Novel methods and 
means must be exploited to improve the professional 
practice of pharmacists.34 A study conducted to eval-
uate pharmacy staff behaviour found that pharmacy 
staff behaviour significantly impacts self-medication 
with antibiotics and can put patients at risk. Due to 
weak implementation of legislation and poor accom-
plishment of professional standards, community 
pharmacies have failed to enhance the rational use of 
antibiotics.35 Another study discovered an astonishing 

percentage of antimicrobials dispensed with ease with-
out prescription from almost all visited pharmacies.36 
A number of studies conducted in different countries 
have reported that antibiotic misuse is very common 
in acute respiratory tract infections,37 acute diarrhea,37 
sore throat,38 acute bronchitis,38 and urinary tract in-
fections.38 The most commonly dispensed antibiotics 
for respiratory tract infections are amoxicillin alone 
or  amoxicillin plus clavulanic acid,39 whereas for 
urinary tract infections are norfloxacin, fosfomycin, 
and pipemidic acid,38 and for acute diarrhoea metro-
nidazole.40

Pharmacy staff play a central role as community ed-
ucators in promoting appropriate and rational ABU. 
Pharmacy staff, including pharmacists, pharmacy 
technicians, and assistants, are perfectly positioned 
to assist patients in managing common and acute in-
fections without using antibiotics by adopting symp-
tomatic treatment alternatives. Advising patients about 
the use of antibiotics is crucial to reduce the severity 
of symptoms. However, any advice on medication use 
should be tailored to the specific symptoms and prefer-
ences of the individual patient. Through better knowl-
edge, behaviour, and practices, the pharmacy staff can 
make a significant contribution toward antibiotic stew-
ardship and managing acute and common self-limiting 
infections.41

A vast majority of studies conducted in LMIC have 
constantly highlighted deficiencies in the professional 
practices of the pharmacy staff at drugstores in terms 
of advice-giving about the proper use of medicines.43 
Community pharmacists’ attitude and practice directly 
influence their willingness to dispense antibiotics; in-
terventions focusing on improving such attitudes can 
be beneficial to improve pharmacist–patient communi-
cation and ABU.43 Research indicates that educational 
materials, outreach visits, and feedback can improve 
pharmacists’ counselling in community settings.44 It 
is therefore important to conduct further research at 
community pharmacies to evaluate antibiotic dispens-
ing practices and to determine the factors leading to 
the misuse of antibiotics at primary care centres in dif-
ferent countries.

Patients
It is believed by many patients that antibiotics reduce 
illness and result in rapid recovery from acute infec-
tions. Likewise, prescribing antibiotics may lead pa-
tients to inappropriately believe that their condition 
is serious. Most patients are not aware that most acute 
infections like acute URTIs and diarrhoea are typically 
caused by viruses; therefore, antibiotics will be ineffec-
tive in treating the condition.45 Most acute infections 
are self-limiting, but the self-limiting illness concept 
might be difficult to accept by the patients, particular-
ly when they think of antibiotics as a suitable solution 
to getting rid of the illness. Additionally, a large per-
centage of the public is not aware that inappropriate 
ABU can increase resistance in individual patients and 
the community.27 Previous exposures and experienc-
es with antibiotic treatment for acute infections also Fig 2 | Four Ps influencing antibiotic use and misuse
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strengthen the misconceptions of patients about the 
use of antibiotics for common conditions.21 Such mis-
taken beliefs can lead physicians to prescribe antibi-
otics. The evidence indicates that doctors are 10 times 
more expected to prescribe an antibiotic if they are 
certain that the patient awaits such a prescription.23 
Therefore, mobilising the patients is important to en-
dorse the non-antibiotic therapeutic management of 
self-limiting conditions.23 Educating and counselling 
the public in schools and universities is a useful way to 
foster change and increase awareness regarding ABU.22 
Sometimes, however, patients do not expect antibiot-
ics to be prescribed as often as general practitioners 
perceive them to be. Having a clear understanding of 
when and why patients think that antibiotic therapy 
will help improve their symptoms is a crucial concern 
for physicians. Patients’ concerns and expectations 
can be addressed by adopting a patient-centred ap-
proach during consultations with patients,21 which 
includes providing training and counselling on the 
correct use of antibiotics.

Policymakers
National legislation has a key role in assuring the cor-
rect use of antibiotics at primary health centres. Each 
country has unique laws and regulations. Currently, 
there is extensive variation between countries regard-
ing the use of antibiotics in primary care. Some coun-
tries allow patients to self-treat or self-medicate with 
antibiotics by purchasing from pharmacies, whereas 
other countries have strict regulations, and antibiot-
ics are only dispensed on prescription. Community 
pharmacists in a few countries are legally allowed to 
sell non-prescription antibiotics, while most coun-
tries prohibit these practices. Treatment guidelines 
for some infections also differ. For instance, ABU for 
acute pharyngitis is not recommended in many na-
tional regulations. In some countries, the guidelines 
recommend the use of antibiotics if a streptococcal 
infection is doubted.46

Factors Leading to Antibiotics Misuse
Increased drug resistance may be due to multiple fac-
tors, including antibiotic overuse and abuse. The main 
factors identified for the overuse and misuse include 
(but are not limited to) the following.

Prescribing Behaviours of Clinicians and Physicians
The prescriber’s behaviour also influences the custom-
ers’ behaviour regarding the use of antibiotics. Often, 
physician visits are considered unnecessary by pa-
tients in whom they are familiar with the symptoms of 
infection and have a former experience of relief after 
using antibiotics. Patients are often seen complaining 
about their visits to clinics and almost always being 
prescribed the same prescription for common infec-
tions. As a result, most patients question the need for 
clinic visits and often end up buying the same antibiot-
ic, based on their previous experience, from a nearby 
pharmacy or drugstore.47–49

Inadequate Consultation Time at the Clinic/Hospital 
Time constraints have been seen as a limitation on the 
quality of doctor consultation due to the lack of time 
given to patients to discuss their concerns about the 
disease. Because of a busy schedule, the clinician’s 
time is perceived as ‘precious’, leaving the patients 
unable to fully explain their health condition. In this 
situation, patients might experience a feeling that 
doctors are not taking their concerns seriously because 
they don’t listen to or take note of their complaints. 
Community pharmacists, on the other hand, have the 
opportunity to spend quality time with patients, pro-
viding them with personalized counselling regarding 
their medications and addressing any concerns they 
may have.50

Ease of Access to Pharmacies
The physician clinics are open for limited times, where-
as the pharmacy is open round the clock. This makes 
it convenient for patients to visit the pharmacy at any 
time to discuss their issues. As a result, patients prefer 
to go to community pharmacies instead of hospitals/
clinics to get antibiotics because of the easy access. 
Not only does it save patients’ time by bypassing the 
queues for consultations, but it also saves money, es-
pecially in private hospitals where consultation costs 
can be high.51

OTC Availability of Antibiotics
In many developing countries, the OTC availability of 
antibiotics without prescription and at partial doses is 
a common practice, though not a legal one. The misuse 
of antibiotics is increasing due to the availability of an-
tibiotics, OTC. Studies suggest that most pharmacy pro-
fessionals working at retail stores do not adhere to the 
country’s laws, professional codes of ethics, and good 
dispensing practices. This leads to the non-prescription  
use of antibiotics, which has been recognised as a 
growing public health concern. This trend is on the rise 
primarily due to an ever-increasing pressure on own-
ers of pharmacies and drug stores, which trickles down 
their management to attract customers, gain profits, 
and compete with nearby retail pharmacies.47,50,52

Table 1 | Summary of Factors That May Lead to Antibiotic 
Misuse
Sr 
No.

Summary of Factors That May Lead to Antibiotic Misuse

1 Prescribing behaviours of clinicians and physicians

2 Inadequate consultation time at the clinic/hospital

3 Ease of access to pharmacies

4 OTC availability of antibiotics

5 Experience and knowledge of pharmacy staff and patient 
trust

6 Misconceptions and lack of awareness by the public about 
antibiotic use

7 Previous positive treatment experiences

8 Business model of pharmacies and customer pressure

9 Weak regulatory enforcement mechanism
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Experience and Knowledge of Pharmacy Staff and 
Patient Trust
Most drugstore staff feel that they have the required 
knowledge and experience and feel confident manag-
ing certain acute infections. In such situations, phar-
macy staff may dispense any antibiotic to try to cure 
the infection. The staff at local pharmacies also believe 
that physicians are sometimes influenced to prescribe 
unnecessary medication or favour specific brands be-
cause of the perks they receive. This can result in a loss 
of patients’ trust in physicians, and owing to this, pa-
tients often turn to community pharmacies/drug stores 
for the provision of care and medication.47,51

Misconceptions and Lack of Awareness by the 
Public About ABU
Generally, the public has misconceptions about uneth-
ical practices regarding ABU such as a certain segment 
of the public believing that antibiotics can eradicate 
and treat any type of infection and may accelerate re-
covery. This has prompted certain segments of the pub-
lic to use antibiotics when they are not necessary. Cus-
tomers demand antibiotics without prescription owing 
to a lack of awareness regarding the risks associated 
with non-prescription use of antibiotics.51

Previous Positive Treatment Experiences
Patients who have previously encountered familiar 
symptoms often ask for the same treatment that was 
previously prescribed and effectively treated the symp-
toms by their healthcare  provider during past episodes. 
Self-medication seems suitable to these patients, but 
it may have considerable public health implications. 

Studies have also highlighted that the public lacks 
awareness relating to an ever-increasing rate of ABR, 
allergies, and adverse effects related to antibiotics.51

Business Model of Pharmacies and Customer 
Pressure
A few studies have reported that community pharma-
cists retain links and relationships with patients, and 
often prescribe unnecessary antibiotics, which contrib-
utes to the misuse. Customers also frequently push the 
staff at pharmacies to dispense antibiotics on demand 
despite the absence of a medical indication. Certain 
pharmacists may not always fulfil the requests. None-
theless, in some instances, antibiotics are dispensed 
due to concerns about losing business to another 
pharmacy.47,51

Weak Regulatory Enforcement Mechanism
Previous research from many countries, including 
southern Europe, suggests that weak regulation of an-
tibiotics is the most obvious reason for non-prescrip-
tion sales of antibiotics. People tend to buy antibiotics 
directly from retail/community pharmacies without 
consulting a physician; one of the key reasons for this 
is the weak enforcement of regulations. This calls for 
strong regulatory enforcement of prescription-only 
sales of antibiotics to counter the dilemma of antibiotic 
misuse, especially in developing countries.47,50

Recommendations for Future Practice and Policy
Pharmacists should adopt the practice of requesting 
prescriptions from patients while dispensing antibiot-
ics. In case of viral and nonbacterial infections, they 
should always resort to nonantibiotic interventions 

Fig 3 | Conceptual framework for judicious use of antibiotics
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and should also educate the patients about the key 
challenges of antibacterial resistance. Policymakers 
also have a key role in restricting antibiotic misuse. 
They should act as a watchdog to pharmacies and clin-
ics and develop policies for future ABU.

There is a need to develop evidence-based guide-
lines for ABU in hospitals and the community for both 
acute and chronic infections, especially in developing 
countries. Physicians should play their part in develop-
ing these guidelines and also follow them strictly. The 
judicious use of antibiotics should be promoted when 
clinically necessary, and the influence of marketing 
campaigns from pharmaceutical companies should 
be minimised. Training and awareness should also be 
provided to the patients, and they should be familiar-
ized with the adverse effects of antibiotics (Figure 3).

Conclusion
Antibiotic misuse is a severe and problematic health 
concern in primary care, and it contributes to in-
creasing antibiotic resistance in the community. It is 
triggered by irrational prescriptions by physicians, 
non-prescription dispensing by pharmacists at com-
munity pharmacies, self-medication by patients with 
acute infections, and imprecise legislation or lenient 
enforcement of antibiotic regulations by policymakers. 
Numerous factors influence the rational practices of 
physicians, pharmacies, and self-medication malprac-
tice. Educational campaigns and training  programmes 
along with interventional studies are needed to in-
crease awareness among all healthcare professionals 
and the general public.

References
1	 Boeckel TP Van, 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;3099(14):1–9.

2	 Center for Disease Control and Prevention. Antibiotic Use in the 
United States: Progress and Opportunities; 2018.

3	 Low M, Neuberger A, Hooton TM, Green MS, Raz R, Balicer RD, et al. 
Association between urinary community-acquired fluoroquinolone-
resistant Escherichia coli and neighbourhood antibiotic 
consumption: a population-based case-control study. Lancet Infect 
Dis. 2019;19(4):419–28.

4	 Boucher HW, Talbot GH, Bradley JS, Edwards JE, Gilbert D, Rice LB, 
et al. Bad bugs, no drugs: no ESKAPE! An update from the Infectious 
Diseases Society of America. Clin Infect Dis. 2009;48:1–12.

5	 WHO Report on Surveillance of Antibiotic Consumption. 2018.
6	 Antibiotic resistance WHO Factsheet.
7	 World Bank Group. Drug Resistant Infections- A Threat to Our 

Economic Future; 2017.
8	 Antibiotic resistance WHO Factsheet.
9	 WHO drug utilization guideline. Guidelines for ATC classification 

and DDD assignment. 2019.
10	 World Health Organization. Global Action Plan on Antimicrobial 

Resistance [Internet]. 2015. Available from: https://www.who.int/
antimicrobial-resistance/publications/global-action-plan/en/

11	 World Bank Group. Drug Resistant Infections- A Threat to Our 
Economic Future; 2017.

12	 Abdulah R. Antibiotic abuse in developing countries. Pharm Regul 
Aff. 2012;01(02):1–3.

13	 Mazzon D. Ethical use of antibiotics in the era of Mult resistance: a 
common good for the individual or the society? Recenti Prog Med. 
2016;107(2):71–4.

14	 Davies SC, Fowler T, Watson J, Livermore DM, Walker D. Annual 
report of the chief medical officer: Infection and the rise of 
antimicrobial resistance. Lancet. 2013;381(9878):1606–9.

15	 Finkelstein JA, Metlay JP, Davis RL, Rifas-Shiman SL, Dowell SF, Platt 
R. Antimicrobial use in defined populations of infants and young 
children. Arch Pediatr Adolesc Med. 2000;154(4):395–400.

16	 Akl OA, El Mahalli AA, Elkahky AA, Salem AM. WHO/INRUD drug 
use indicators at primary healthcare centers in Alexandria, Egypt. 
J Taibah Univ Med Sci. 2014;9(1):54–64.

17	 Austvoll-Dahlgren A, Aaserud M, Vist GE, Ramsay C, Oxman 
AD, Sturm H, et al. Pharmaceutical policies: effects of cap and 
co-payment on rational drug use. Cochrane Database Syst Rev. 
2008;23(1):CD007017.

18	 Siddiqi S, Hamid S, Rafique G, Chaudhry SA, Ali N, Shahab S, et al. 
Prescription practices of public and private health care providers 
in Attock District of Pakistan. Int J Health Plan Management. 
2002;17(1):23–40.

19	 Geest S Van Der, Anita H, Whyte SR. Planning for essential drugs: 
are we missing the cultural dimension. Health Policy Plan. 
1990;5(2):182–5.

20	 Spurling GK, Mansfield PR, Montgomery BD, Lexchin J, Doust J, 
Othman N, et al. Information from pharmaceutical companies 
and the quality, quantity, and cost of physicians’ prescribing: a 
systematic review. PLoS Med. 2010;7(10).

21	 Altiner A, Brockmann S, Sielk M, Wilm S, Wegscheider K, Abholz HH. 
Reducing antibiotic prescriptions for acute cough by motivating 
GPs to change their attitudes to communication and empowering 
patients: a cluster-randomized intervention study. J Antimicrob 
Chemotherapy. 2007;60(3):638–44.

22	 Oxford J, Goossens H, Schedler M, Sefton A, Sessa A, Van Der 
Velden A. Factors influencing inappropriate antibiotic prescription 
in Europe. Educ Primary Care. 2013;24(4):291–3.

23	 Van Driel ML, De Sutter A, Deveugele M, Peersman W, Butler CC, De 
Meyere M, et al. Are sore throat patients who hope for antibiotics 
actually asking for pain relief? Ann Fam Med. 2006;4(6):494–9.

24	 Altiner A, Knauf A, Moebes J, Sielk M, Wilm S. Acute cough: A 
qualitative analysis of how GPs manage the consultation when 
patients explicitly or implicitly expect antibiotic prescriptions. Fam 
Pract. 2004;21(5):500–6.

25	 Lum EPM, Page K, Whitty JA, Doust J, Graves N. Antibiotic 
prescribing in primary healthcare: dominant factors and trade-offs 
in decision-making. Infect Dis Health. 2018;23(2):74–86.

26	 van der Velden A, Duerden MG, Bell J, Oxford JS, Altiner A, Kozlov 
R, et al. Prescriber and patient responsibilities in treatment of 
acute respiratory tract infections - essential for conservation of 
antibiotics. Antibiotic. 2013;2(2):316–27.

27	 Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD. Effect of 
antibiotic prescribing in primary care on antimicrobial resistance 
in individual patients: Systematic review and meta-analysis. BMJ. 
2010;340(7756):1120.

28	 Marquet K, Liesenborgs A, Bergs J, Vleugels A, Claes N. Incidence 
and outcome of inappropriate in- hospital empiric antibiotics for 
severe infection: a systematic review and meta-analysis. Crit Care. 
2015;19(1):1–12.

29	 Knobler SL, Lemon SM, Najafi M BT. The Resistance phenomenon 
in microbes and infectious disease vectors: implications for human 
health and strategies for containment-workshop summary. National 
Academies Press, Washington; 2003.

30	 Center for Disease Dynamics Economics & Policy. The State of The 
World’s Antibiotics; 2015.

31	 Cars O, Nordberg P. Antibiotic resistance-The faceless threat. Int J 
Risk Safe Med. 2005;17:103–10.

32	 Hadi MA, Karami NA, Al-Muwalid AS, Al-Otabi A, Al-Subahi E, 
Bamomen A, et al. Community pharmacists’ knowledge, attitude, 
and practices towards dispensing antibiotics without prescription 
(DAwP): a cross-sectional survey in Makkah Province, Saudi Arabia. 
Int J Infect Dis. 2016;47:95–100.

33	 Sakeena MHF, Bennett AA, McLachlan AJ. Non-prescription 
sales of antimicrobial agents at community pharmacies in 
developing countries: a systematic review. Int J Antimicrob Agents. 
2018;52(6):771–82.

34	 Hoxha I, Malaj A, Tako R, Malaj L. Survey on how antibiotics are 
dispensed in community pharmacies in Albania. Int J Pharm Sci. 
2015;7(7):449–50.

35	 Marković-Peković V, Grubiša N. Self-medication with antibiotics 
in the Republic of Srpska community pharmacies: pharmacy staff 
behavior. Pharmacoepidemiol Drug Saf. 2012;10–3.

36	 Erku DA, Mekuria AB, Surur AS, Gebresillassie BM. Extent of 
dispensing prescription-only medications without a prescription 

http://www.who.int/antimicrobial-resistance/publications/global-action-plan/en/
http://www.who.int/antimicrobial-resistance/publications/global-action-plan/en/


7DOI: https://doi.org/10.70389/PJPH.100001 | Premier Journal of Public Health 2024;1:100001

REVIEWPREMIER JOURNAL OF PUBLIC HEALTH

in community drug retail outlets in Addis Ababa, Ethiopia: a 
simulated-patient study. Drug Healthc Patient Saf. 2016;8:65–70.

37	 Chang J, Ye D, Lv B, Jiang M, Zhu S, Yan K, et al. Sale of antibiotics 
without a prescription at community pharmacies in urban China: 
a multicenter cross-sectional survey. J Antimicrob Chemotherapy. 
2017;72(4):1235–42.

38	 Llor C, Cots JM. The sale of antibiotics without prescription in 
pharmacies in Catalonia, Spain. Clin Infect Dis. 2009;48:1345–9.

39	 Okuyan B, Savan MA, Izzettin FV, Sancar M. Evaluation of 
rational antibiotic dispensing in the community pharmacy 
setting: A simulated patient study. Acta Pharmaceutica Sciencia. 
2017;55(2):7–16.

40	 Hussain A, Ibrahim MIM. Management of diarrhoea cases 
by community pharmacies in 3 cities of Pakistan. Eastern 
Mediterranean Health J. 2012;18(6):635–40.

41	 Francis NA, Butler CC, Hood K, Simpson S, Wood F, Nuttall J. Effect 
of using an interactive booklet about childhood respiratory tract 
infections in primary care consultations on reconsulting and 
antibiotic prescribing: a cluster randomised controlled trial. BMJ. 
2009;339(7717):374–6.

42	 Smith F. The quality of private pharmacy services in low and 
middle-income countries: a systematic review. Pharmacy World Sci. 
2009;31(3):351–61.

43	 Roque F, Soares S, Breitenfeld L, Figueiras A, Herdeiro MT. Influence 
of community pharmacists’ attitudes on antibiotic dispensing 
behavior: a cross-sectional study in Portugal. Clin Ther. 2014;1–10.

44	 Al Aqeel S, Abanmy N, AlShaya H, Almeshari A. Interventions for 
improving pharmacist-led patient counselling in the community 
setting: a systematic review. Syst Rev. 2018;7(1):1–13.

45	 Special Eurobarometer 338. Antimicrobial resistance. Survey carried 
out by TNS Opinion & Social at the request of the Directorate-
General for Health and Consumers; 2010.

46	 Matthys J, De Meyere M, Van Driel ML, De Sutter A. Differences 
among international pharyngitis guidelines: Not just academic. Ann 
Fam Med. 2007;5(5):436–43.

47	 WHO Antimicrobial Drug Resistance: Report by the Secretariat. 
World Health Organization (WHO); 2013.

48	 Peng D, Wang X, Xu Y, Sun C, Zhou X. Antibiotic misuse 
among university students in developed and less developed 
regions of China: a cross-sectional survey. Glob Health Action. 
2018;11(1):1496973.

49	 Malik B, Bhattacharyya S. Antibiotic drug-resistance as a complex 
system driven by socio-economic growth and antibiotic misuse. Sci 
Rep. 2019;9(1):1–12.

50	 Grigoryan L, Monnet D, Haaijer-Ruskamp F, Bonten M, Lundborg 
S, Verheij T. Self-medication with antibiotics in Europe: a case for 
action. Curr Drug Saf. 2010;5(4):329–32.

51	 Alhomoud F, Almahasnah R, Alhomoud FK. “You could lose when 
you misuse” – factors affecting over-the-counter sale of antibiotics 
in community pharmacies in Saudi Arabia: a qualitative study. BMC 
Health Serv Res. 2018;18(1):1–9.

52	 Barker AK, Brown K, Ahsan M, Sengupta S, Safdar N. Social 
determinants of antibiotic misuse: a qualitative study of community 
members in Haryana, India. BMC Public Health. 2017;17(1):1–9.


