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Abstract
Introduction: This study aimed to determine the patterns of antibiotic use from

Methods: This study was conducted in a cross-sectional method using direct
observation of prescriptions received by 100 pharmacies in Medan city. The data
obtained were analyzed descriptively and grouped based on the antibiotic names,

antibiotic classes, type of drugs, dosage forms and prescriptions.

Results: A total of 12,388 prescription sheets were obtained from 100 pharmacies in
Medan during the study period in which 3,823 of the prescription sheets (30.96%)
contained antibiotics. According to the data, 4,029 antibiotics were prescribed by
physicians in which amoxicillin (20.63%) and cephalosporin groups (25.94%) as the
most widely prescribed antibiotic and antibiotic class, respectively. A total of 1,923
antibiotics (47.73%) were prescribed with generic names and more than half of the
antibiotics were prescribed in the dosage form of tablets (65.65%). This study also
found that Ear Nose Throat (ENT) specialists are medical doctors who prescribe
antibiotics the most.

Conclusion: Based on the study results, it can be concluded that the frequency of
antibiotic prescriptions is still quite high in which amoxicillin as the most commonly
prescribed antibiotic. In addition, ENT specialists as the most frequent prescribers of
antibiotics.
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Introduction

Infection-induced diseases continue to be a common
cause of pain and death throughout the world in both
developing and developed countries (Gupta and
Guin, 2010). Indonesia is one of the countries in
Southeast Asia which has a tropical climate and
dense population in several regions. This situation
can increase the incidence of infectious diseases,

such as acute respiratory infections, diarrhea, typhus,
pharyngitis, tonsillitis and tuberculosis (Dhillon et al.,
2012). As a result, the use of antibiotics becomes
inevitable and widely used to treat infectious
diseases.

Several studies have shown that antibiotics are
widely used and become the most commonly
prescribed drugs in clinics, hospitals and
communities. For example, a study in Yemen
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reported that more than 80% of prescriptions
received from out patient clinics from four hospitals
contained antibiotics (Alshakka et al., 2016). Another
study in Pakistan also found that 50% of prescriptions
given by physicians contained antibiotics (Raza et al.,
2014). Similarly, evaluative research conducted in
Indonesia about the use of drugs prescribed at the
Community Health Centers in Java showed that
almost 40% of prescriptions contained antibiotics
(Munaf, 2005). A 16% of individuals in Indonesia who
had been interviewed in public healthcare facilities
took antibiotics (Hadi et al.,, 2008). Furthermore,
another study conducted in the community health
centers in Depok found that the percentage of
prescriptions containing antibiotics was slightly high
at around 28.2% (Andrajati et al.,, 2017). Based on
the indicators of drug use issued by World Health
Organization (WHO), a prescription is indicated good
if the prescription contains antibiotics between 20-
27% (Shankar, 2009).

The most important thing in the use of antibiotics is
the rationality of its use. If antibiotics are used
irrationally, it will cause a more dangerous problem
where bacteria become resistant to antibiotics. In
addition, the irrational use of antibiotics can increase
the incidence of illness, death, costs and side effects
(Bbosa et al., 2014). The inaccurate use of antibiotics
might be because of a lack of regulation and firmness
in the use of antibiotics. In reality, antibiotics can be
obtained without a prescription. A study in
Yogyakarta found that 7.3% of antibiotics were used
for self-medication (Widayati et al., 2011). In fact,
antibiotics are drugs that can be obtained only by
prescriptions (Rachmawati et al., 2014).

Antibiotic resistance has recently become one of the
world’s health problems. This is due to the low
percentage of treatment success and increased
health costs because bacterial infections are more
difficult to treat (Bbosa et al., 2014; Rachmawati et
al.,, 2014; Shamsuddin et al., 2016; Ain et al., 2010).
Nearly 64% of prescribed antibiotics have no
indication, incorrect indication or improper dose. In
addition, other studies showed that 50% of antibiotics
prescribed in hospitals were often not necessary
(Grosso et al., 2012; Abdulah, 2012). Other data also
indicated that the high use of antibiotics was aimed to
treat infections caused by viruses (Abdulah, 2012).
Research on drug use in general aims to assess the
rationality of drug use. There are three purposes in
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the studies of drug use, such as to describe patterns
of the drug use, to resolve problems related to the
drug use and to monitor drug use from time to time
(Shamsuddin et al., 2016). The majority of research
and data available in the use of drugs either
antibiotics or other drugs were only conducted in
hospitals and community health centers, especially in
Indonesia (Munaf, 2005; Andrajati et al.,, 2017;
Pradipta et al., 2015). In the current treatment system
in Indonesia, people will check their conditions in the
first health facilities such as community health
centers, clinics or physician practices when they feel
sick.

However, research on drugs prescription, specifically
antibiotics by physician practices received by
pharmacies is still limited, especially in Medan.
Medan City is known as the third largest city in
Indonesia after Jakarta and Surabaya, and the
largest city outside Java. Various ethnic groups live
together in this city such as Batak, Malay, Javanese
and others. Medan consists of 21 subdistricts with a
population of more than 2 million people. Based on
information from the Medan City branch of the
Indonesian Pharmacist Association, there are
approximately 600 pharmacies in 21 subdistricts.
Therefore, a study about the patterns of drug use
especially antibiotics in prescriptions received by
pharmacies in Medan is needed.

Materials and methods

The present research was conducted in Medan City,
Indonesia in which 100 pharmacies from 21
subdistricts were involved. The pharmacies involved
were selected randomly and proportionally, hence it
could represent all subdistricts of Medan City. This
research was a cross-sectional study with a
retrospective observation method and data from
prescriptions received by 100 pharmacies in Medan
within 3 months from January to March 2017. Data
collection was done by collecting the entire
prescription sheets received by the selected
pharmacies in the specified month. After that, the
selection was carried out based on the inclusion
criteria, such as prescriptions containing antibiotics
and obtained from physician practices. Prescriptions
which did not contain antibiotics and came from
hospitals did not become samples in this research.

The prescriptions which fulfilled the inclusion criteria
was analysed using WHO indicator which consisted
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antibiotic names, dosage forms, types of drug
(generic and non-generic) and prescribers (origin of
the prescription). The data obtained were analyze
during descriptive statistics and described using
tables containing the number and percentage of use.
The method of the study was approved by health
research ethics committee, Faculty of Nursing,
Universitas Sumatera Utara (Formal Approval
Number: 1281/1X/SP/2017).

Results

A total of 12,338 prescription sheets were obtained
from 100 pharmacies involved in the study. The
prescriptions were received within 3 months of study
(January-March 2017). Among those, 31% of the
prescriptions were prescriptions containing antibiotics
(3,823 sheets). Among 3,823 prescription sheets
containing antibiotics, the study found that 4,029
antibiotics consisted of 31 types of antibiotics. The
most widely used or prescribed antibiotics in Medan
were amoxicillin with 831 prescriptions (20.36%),
followed by cefadroxil with 612 prescriptions
(15.21%) and ciprofloxacin with 549 prescriptions
(13.63%). Based on the antibiotic classes, the most

Table 1: The most commonly prescribed antibiotics.

Physiol Pharmacol 24 (2020) 28-33 | 30

widely used antibiotic was the cephalosporin class
with 1,045 prescriptions (25.94%), followed by
penicillin  with 1,004 prescriptions (24.91%) and
fluoroquinolone with 873 prescriptions (21.67%). The
complete data is presented in Tables 1 and 2.

The results also depicted that the prescriptions
received by pharmacies in Medan were written by
general practitioners and specialists. The Ear Nose
Throat (ENT) specialist were the specialists who
prescribe antibiotics the most with 1,108 prescriptions
(27.50%), followed by general practitioner with 999
prescriptions (24,79%) and dentists with 722
prescriptions (17,97%). The complete data is shown
in Table 3.

Based on the types of drugs often prescribed, this
study showed that the use of generic or no branded
drugs was relatively high among private-practice
physicians in Medan. In this study, the use of non-
generic drugs was 2,106 (52.27%) whereas the use
of generic drugs was 1,923 (47.73%). The data can
be found in Table 4.

Table 5 shows the dosage forms of antibiotics, which
are often prescribed based on prescriptions received
by pharmacies in Medan City. The study found that

Name of drug N Percentages
Amoxicillin 831 20.63
Cephadroxil 613 15.21
Ciprofloxacin 549 13.63
Cefixime 373 9.26
Levofloxacin 295 7.32
Rifampicin 235 5.83
Clindamycin 232 5.76
Amoxicillin and clavulanate 172 4.44
Isoniazid 139 3.45
Thiamphenicol 71 1.76

Table 2: The most commonly prescribed antibiotic classes.

Antibiotic class N Percentages
Cephalosporins 1045 25.94
Penicillins 1004 24.91
Fluoroquinolones 873 21.67
Anti —Tuberculosis 441 10.95

Macrolides

408 10.13




Physiol Pharmacol 24 (2020) 28-33

Table 3: List of the most often prescribers of antibiotics.
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Prescriber N Percentages
ENT Specialists 1108 27.50
General Practitioners 999 24.79
Dentists 722 17.92
Internists 698 17.32
Pediatricians 296 7.35
Obstetricians& Gynecologists 81 2.01
Dermatovenereology 75 1.86
Neurologists 17 0.42
Ophthalmologists 11 0.27
Others 22 5.46
Table 4: The most often prescribed types of drugs.
Type of Drug N Percentages
Generic 1923 47.73
Non-Generic 2106 52.27
Table 5: The most often prescribed drug dosage forms.
Dosage Form N Percentages
Tablets 2645 65.65
Capsules 504 12.51
Suspension/Syrups 441 10.95
Powder 235 5.83
Ear and eyedrops 114 2.83
Injections 62 154
Cream/Topical ointment 27 0.67
Suppository 1 0.02

the most prescribed dosage forms were the forms
which were used orally, such as tablets, capsules,
syrups and powder with 94.94% of the total
prescribed drugs. Other commonly prescribed
dosage forms were eye and ear drops (2.83%),
injections (1.54%) and topical forms such as cream
(0.67%).

Discussion

The study results indicated that the percentage of
antibiotic prescriptions is still relatively high in Medan
City with 31%. This percentage is higher than the
indicator of drug prescriptions containing antibiotics

based on the WHO, which is approximately 20-27%
(Shankar, 2009). The high use of antibiotics can
increase the occurrence of antibiotic resistance to
bacteria which may result in a problem among the
public. The high use of antibiotics implies that strict
regulation is needed in prescribing it (Desalegn,
2013). To make regulations about the use and
prescription of antibiotics, sufficient knowledge about
the factors which can influence is required. Hence, it
can improve the rationality of prescribing antibiotics
(Pradipta et al., 2015). Factors which can influence
the use of antibiotics and should be considered are
the prescribers, patients, facilities and regulations
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(Kotwani et al., 2010). Prescribers are the most
important factors in prescribing drugs including
antibiotics. This factor is influenced by the knowledge
of the prescribers, difficulties in diagnosing the
disease, patients demand and financial factors
(Kotwani et al., 2010).

This study found that the most commonly prescribed
antibiotics are broad-spectrum antibiotics such as
amoxicillin, cefadroxil, ciprofloxacin and cefixime.
This is understandable because almost all antibiotics
are prescribed based on empirical therapy because
private-practice physicians do not perform culture
tests in prescribing antibiotics (Shamsuddin et al.,
2016). The most commonly prescribed antibiotic is
amoxicillin with 831 prescriptions (20.63%). This
result is in line with several other studies which also
found that the most commonly prescribed type of
antibiotic is amoxicillin (Ain et al., 2010; Grosso et al.,
2012; Pradipta et al., 2015; Desalegn, 2013).
Amoxicillin is a drug that often becomes the main
choice by physicians in treating various types of
infectious diseases in almost all regions. The reason
for choosing amoxicillin is that this drug has a safe
profile to use in treatment for both paediatric and
adult patients. The high therapeutic effectiveness for
both local and systemic infections, low side effects,
high safety, lower prices and availability in various
dosage forms with different strengths are several
reasons of why prescribers tend to write amoxicillin
as the antibiotic compared to other antibiotics
(Thambavita et al., 2017).

This study also found that prescriptions containing
antibiotics received by pharmacies in Medan City
came from various medical specialist backgrounds.
The ENT specialists were the most often prescribers
of antibiotics, followed by general practitioners and
dentists. Upper respiratory tract infections, such as
tonsillitis, pharyngitis, laryngitis and otitis media are
infectious diseases that commonly use antibiotics in
their treatment. In addition, infectious diseases which
are often indicated in the use of antibiotics are
tuberculosis and oral cavity (Andrajati et al., 2017;
Rachmawati et al., 2014; Shamsuddin et al., 2016).
One of indicators medicine use in medical school
based on WHO is the amount of generic drugs.
However, the use of generic drugs is also suggested
in private hospitals, clinics and private-practice
physicians. This regulation is expected to reduce
medical costs that must be incurred by patients,
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especially in the provision of medicines. In this study,
the use of antibiotic drugs with generic names was
only 47.73% while the use of non-generic names was
52.27%. The use of non-generic drugs will directly
increase the direct cost of a drug or the drug price.
Health care costs have an important role in the
market economy and patient compliance. Marketing
and promotion activities influence the practice of
prescribing drugs among physicians (Abdulah, 2012).
Based on the dosage forms, the results showed that
most of the antibiotics used in this study were
antibiotics used orally, such as tablets, capsules,
syrups and powder. Moreover, the dosage forms
used orally were the most common dosage forms for
patients, especially for outpatients. This is because
oral preparations are easy to use by these patients
and do not require the help of health professionals in
using the drugs. Tablets or capsules are usually
given for adult patients whereas syrups and powder
usually used by paediatric and elderly patients.
Tablets and capsules are conventional dosage forms
that are widely produced by pharmaceutical
industries. Furthermore, tablets and capsules have
better stability and lower production costs. Eventually,
the prices of antibiotics in these dosage forms are
more affordable to the public (Lopez et al., 2015).

Conclusion

Antibiotic prescriptions received by pharmacies in
Medan City were still relatively high in which
amoxicillin was the most commonly prescribed type
of antibiotics. The use of drugs with generic names
was still low among physicians in private practice so
that it can increase the cost of treating a disease.
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