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Introduction

Abstract

Background: Previous research has identified a high irrationality of antibiotic usage
among accredited Primary Health Centres (PHCs). Implementing health system
accreditation in Indonesia will encourage health facilities to rationalise antibiotic use.
Objective: To evaluate antibiotics' prescribing pattern and rationality in basic and
intermediate accredited PHCs after implementing health system accreditation. Method:
A cross-sectional study was conducted at each of two basic- and intermediate-accredited
PHCs in Depok, Indonesia. All antibiotic prescriptions from January to March 2020 were
included in the prescribing pattern, while 384 prescriptions from each PHC were
randomly sampled to evaluate the rationality using the PHCs clinical guidelines. Result:
Amoxicillin was the most prescribed in the basic accredited PHCs (61%) and intermediate
accredited PHCs (83.9%). Most of the antibiotics were used to treat respiratory tract
(64.1%), teeth (12.0%), skin (7.8%), and other kind of infections. Irrational prescribing of
antibiotics was found in basic and intermediate health centres in the form of duration of
administration (75.7% and 79.3%), selection (18.6% and 14.2%), frequency (14.4% and
3.4%), and dosage (11.8% and 1.4%) respectively. Conclusion: After implementing the
accreditation system, irrational use of antibiotics remains common, but PHCs with higher
accreditation levels tend to show more rational antibiotic use.

needs improvement (Sulis et al., 2020), including the
paediatrics (Graham et al., 2016; Zhang et al., 2017; Xue

Antibiotic prescribing is a common practice in health
systems across the globe. These drugs are prescribed to
patients by trained healthcare professionals following
thorough diagnoses. It is important to apply rationality
while prescribing antibiotics to patients. Notably, the
irrational use of antibiotics can lead to antibiotic
resistance, morbidity, mortality, and treatment costs
(O’Neill, 2016). The Centres for Disease Control and
Prevention (CDC) stated that in the United States, up to
2019, antibiotic resistance was the cause of 35,000
deaths yearly, with the figure forecast to reach 10 million
people/year by 2050 (Ledingham, 2019). This worsening
trend highlights the critical importance of the rational
use of antibiotics. A study conducted in various low and
middle countries showed that while antibiotics are
prescribed widely in primary healthcare, rationality
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et al, 2019). In Indonesia, various studies have
uncovered widespread inappropriate prescribing of
antibiotics at the primary health centre level (Andrajati
etal.,2017; Ambarwati et al., 2018; Prasetio etal., 2019).
In Indonesia, primary health centres (PHCs) constitute
the first-line health service in primary healthcare
organisations at the community level, which means that
the irrational use of drugs here can harm the wider
community. To increase the rational use of antibiotics,
intervention is required from many stakeholders,
including the government as the regulator. In 2015, the
Indonesian Minister of Health established a PHCs
accreditation system to ensure healthcare facilities
improve their quality of service and implement risk
management. Implementing health system
accreditation in Indonesia is expected to encourage
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health facilities to provide better service, including in
their use of antibiotics. However, even after the
implementation of the PHC accreditation system, data
on the rationality of antibiotic use remains limited. This
study was therefore designed to assess and compare the
rationality of antibiotic use in PHCs following the
government's accreditation system implementation.

Methods
Study design, setting, and sampling

A cross-sectional study design was employed to evaluate
the rational use of medicine in four PHCs in Depok City,
Indonesia. In this study, the two PHCs in Depok City from
two kinds of level accreditation were recruited by non-
randomized convenient sampling. The PHC samples
comprised two PHCs with basic accreditation and two
PHCs with intermediate accreditation.

Total sampling from all outpatient antibiotic
prescriptions for oral and parenteral administration,
from January to March 2020 and for all ages, were
included in this study to investigate the pattern of
antibiotic use in each PHC. Prescriptions with incomplete
patient and drug regimen records were excluded. Simple
random sampling led to the selection of 384 outpatient
prescriptions from each PHC to analyse the rational use
of antibiotics. It was conducted by numbering all the
prescriptions and randomising the desired number of
samples using Microsoft Excel.

Ethical approval

The research protocol was approved by the Ethical
Committee of the FKUI-RSCM with protocol number 20-
03-0327.

PHCs in
Depok City,
Indonesia
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Acrredited
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Data processing and analysis

The rational use of antibiotics was analysed in line with
the Clinical Practice Guidelines for Doctors in
Indonesian Primary Care 2017 and 2007 (for tooth
disease) published by the Indonesia Minister of Health
(Ikatan Dokter Indonesia, 2017). Two pharmacy
students collected and processed the screening of
antibiotics regimen, patient characteristics, and
diagnostics from prescriptions. After that, expert
judgment involving two clinical pharmacists was
conducted to review and compare the data in the
prescription and the guidelines used. The discrepancy
between prescriptions and guidelines was categorised
as irrationality and was sub-categorised into four
groups, namely “the accuracy of antibiotic selection”,
“dosage”, “frequency”, and “duration of the antibiotic
administration”.

The irrationality of antibiotic selection was identified if
the antibiotic and diagnostic stated in the prescription
were not in line with the guideline-recommended
antibiotic. The irrationality of dosage was defined if the
antibiotic dosage strength prescribed was either more
than the guideline recommended or less. Frequency
and duration of administration irrationality were
defined if the regimen and number of drugs prescribed
were not the same as the guideline recommended,
respectively. Data processing and analysis were
performed using Microsoft Excel software.

Results
Sample distribution

A total of 2103 antibiotic prescriptions from basic-
accredited PHCs and 1980 antibiotic prescriptions from
intermediate-accredited PHCs were included in this
study. The distribution of prescriptions in each PHC can
be seen in Figure 1.

Intermediate-

PHC-D

Number of Prescription
Used for Antibiotic
Prescribing Pattern

| | | \

l 1149 \ I 954 l 758 l 1222 \
| [ [ \

l 384 \ l 384 l 384 l 384 \

Number of Prescription
Used for Antibiotic
Rationality Evaluation

Figure 1: Sample distribution of prescriptions used for the study
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Prescribing pattern by the type of antibiotics and
diseases found in PHCs

All the antibiotic types used in PHCs were prescribed
based on the Indonesian National Formulary.
Amoxicillin was the most used antibiotic in basic (61%)
and intermediate (83.9%) PHCs. In basic accredited
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PHC, cotrimoxazole (21.4%) and chloramphenicol
(6.7%) were also frequently used. Whereas other
antibiotics that were widely used in intermediate
accredited of PHC are ciprofloxacin (4.8%) and
erythromycin (4.6%). The varying patterns of antibiotic
usage between the basic- and intermediate-accredited
PHCs can be seen in Figure 2.
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Figure 2: Antibiotic prescribing patterns based on antibiotic type for two different levels of accredited Primary
Health Centres

Figure 3 shows the uses of the prescribed antibiotics
with the most indications. Most of the antibiotics were
used to treat diseases related to respiratory infections
such as upper acute respiratory infections, common
cold, and pneumonia. In PHCs, dentists also frequently
prescribe antibiotics to treat tooth infections such as
periodontitis, periapical abscess, gingivitis, and pulpitis.
Additionally, antibiotics were frequently prescribed to
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treat skin infections such as skin abscesses, furuncles,
carbuncles, impetigo, and dermatitis. Parasitic diseases
for which antibiotics were often prescribed included
typhoid fever, scabies, and suspected tuberculosis.
Antibiotics were also sometimes prescribed for

Figure 3: The top five diseases for which antibiotics were prescribed (n=4083)
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gastrointestinal  ailments such as  dyspepsia,
gastroenteritis, and diarrhoea.
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Table | shows a comparison of inaccurate use of
antibiotics identified between basic and intermediate
accredited PHCs. This study found that the irrational
use of antibiotics remains a feature in all the PHCs for

Rationality of antibiotic prescribing

all assessment criteria. The highest irrationality was
found in the duration of administration. PHCs with a
higher level of accreditation tend to have lower
irrational use of antibiotics compared to those with a
lower accreditation level.

Table I: Distribution of rationality of antibiotics used in each PHC and different levels of primary health centres

Category of irrationality found in prescription

Accreditation

Frequency of Duration of

PHC Antibiotic selecti D
level ntibiotic selection osage adinistiation administration
n=384 n=768 n=384 n=768 n=384 n=768 n=384 n=768
Basic A 94 (24.5%) 65 (16.9%) 84 (21.9%) iy
143 (18.6%) 91 (11.8%) e (02.0% o
-67% 070 (14.5%) 316 (75.7%)
o 9 7
B 49 (12.8%) 26 (6.8%) 27 (7.0%) (82.3%)
Intermediate c 49 (12.8%) 2(0.5%) 10 (2.6%) (720;/)
109 (14.2%) 11 (1.4%) 26 (3.4%) . (720;/)
306 3%
o, 9 9
D 60(15.6%) 9 (2.3%) 16 (4.2%) (79.7%)
Examples of inappropriate drug selection in basic Discussion

accredited PHC included the use of clindamycin and
cotrimoxazole for acute pharyngitis and the use of
metronidazole and amoxicillin for cystitis. The use of
ciprofloxacin and amoxicillin to treat skin infections
such as abscesses, furuncles, and carbuncles was the
highest number of irrational antibiotic selections found
in intermediate accredited PHC.

Inappropriate dosage selection in basic and
intermediate accredited PHC was especially recorded
for amoxicillin in paediatric patients. However, in basic
accredited PHC, the incorrect dosage had a higher
number involving the sub-dose of ciprofloxacin and
cotrimoxazole in adult patients.

An inappropriate administration frequency in basic
accredited PHC was found in the prescribing of
amoxicillin, chloramphenicol, ciprofloxacin,
clindamycin, and erythromycin. The kind of
inappropriate administration frequency was lower in
intermediate accredited PHC and involved amoxicillin
and erythromycin only. Most of the inappropriate
frequencies were caused by the insufficient frequency
of use in comparison with the guideline.

Inappropriate treatment durations were found mostly
in the short-term use of amoxicillin to treat respiratory
infections both in the basic and intermediate
accredited PHC. Other antibiotics that were also found
to be less prescribed than as stated in the guideline, are
chloramphenicol, ciprofloxacin, cotrimoxazole,
erythromycin, and clindamycin.
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The pattern of antibiotic prescriptions identified in this
study aligns with that of previous studies conducted in
Indonesia, where were widely used to treat patients
with infections, especially for the outpatients (Limato
et al., 2022; Muslim et al., 2023). The broad-spectrum
properties of amoxicillin mean it is frequently used to
treat many different types of infections as an empirical
antibiotic treatment. Respiratory tract infection
showed the most indications for treatment with
antibiotics, which aligns with the high prevalence of
these infections in Depok in 2018. However, it is
important to ascertain whether the prevalence of
respiratory tract infections was caused by bacteria
since not all of them can be treated by antibiotics.

This study identifies that the irrational prescription of
antibiotics remains common in all PHCs concerning
dosage selection and treatment duration. Various cases
of dosage error were identified in child patients. Child
dosing is more prone to errors since many drugs do not
have a paediatrics-specific dosage formulation. Weight
errors can also occur and the dosage conversion often
results in the wrong dose of all prescribed drugs (Hirata
et al., 2019). The frequency and duration of drug
administration must be appropriate for each disease to
optimise the treatment outcome, ensure that antibiotic
usage is maintained within the therapeutic window,
minimise adverse drug reactions and antibiotic
resistance (Bielicki et al., 2015), and prevent economic
burden for patients (Ledingham, 2019).
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Various factors were found to contribute to the high
level of irrational medicine usage, including the
literature used, health care providers, and health
systems. The criteria for assessing the rationality of
antibiotics prescribed were based on their suitability
with the Clinical Practice Guide for Doctors in Primary
Health Care Facilities. Therefore, irrational antibiotic
selection can occur due to the different references
used, a limited range of independent drug information
sources, or outdated references. Another concern is
the physician's knowledge. Based on a previous study,
physicians who have attended training on the rational
use of medicines and have shorter working periods
tend to be more rational in prescribing antibiotics
(Andrajati et al.,, 2017). A third factor relates to
patients, where considerations such as recovery
expectations, complaints, pain experiences, and the
severity of their condition can influence a physician’s
decision in prescribing drugs (Ali Murshid & Mohaidin,
2017).

Unfortunately, data regarding the severity of the
disease and patient complaints, as well as doctors'
considerations, could not be obtained from this study
due to limitations in the study design carried out. The
health system was also a factor, typically in areas such
as human resources and the healthcare service
regulations in place. A limited ratio of physicians and
pharmacy personnel to the overall patient population
can also impact the information and decision-making of
healthcare providers (Shimane, 2016). Additionally,
PHC policy also could contribute to the high number of
irrationalities  found, especially in  duration
administration.

PHCs in Indonesia need to serve many patients since
the health national insurance coverage era, whereas
the funds and availability of medicine are limited. This
then makes the PHC generally give antibiotics for short-
term only. To prevent harm to patients due to antibiotic
prescribing errors, pharmacists play an important role
by doing the verification of the prescription before the
medicine is given to the patient and giving education
about what patients do if the outcome therapy is not
optimal after several days.

Among efforts made by the Indonesian government to
improve the quality of services at PHCs, is the
implementation of an accreditation system, which also
regulates patient-oriented clinical services, clinical
service support management, and improvements in
clinical quality and patient safety. Based on the
research conducted, the levelling of healthcare
facilities resulting from the accreditation system
demonstrates that healthcare facilities can be
improved with accreditation. When compared to a
previous study in Depok City, which was conducted in
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2010, before the implementation of the accreditation
system, the selection of antibiotics has improved
(22.7% compared to the basic (18.6%) and intermediate
(14.2%)) (Andrajati et al., 2017). This may be due to the
efforts made by the PHCs to improve their service
qualities, such as the provision and training of human
resources (Dieleman et al. 2009).

The implementation of accreditation in health facilities
is an effective strategy for improving the quality of care,
along with patient safety and organisational
performance (Mohammad, 2016). A systematic review
of the impact of health service accreditation also
showed that it increases nurses’ perception of clinical
quality and improves the care process, clinical
outcomes, and compliance with guidelines (Brubakk et
al., 2015; Hussein et al., 2021).

The level of accreditation of PHCs in Indonesia is
decided between the scores that can be achieved by
PHCs from three aspects, including management and
administration, community, and patient healthcare
service. Basic accredited PHCs have lower scores in
those criteria compared to intermediate accredited
PHCs. It also can prove the intensity of the process of
improvement for the patient-oriented service made by
the PHC. Since antibiotics are one of the medicines
widely used at PHC in Indonesia, the rationality of
antibiotics could indirectly show the patients' quality of
healthcare service. Some efforts by the PHCs to
improve the rationality of antibiotics included the
training of healthcare providers, assuring the
availability and updating of drug information
references that can be used, conducting antibiotic use
evaluations  frequently, improving  pharmacist
intervention to prevent prescribing errors, and
developing a technology information system to
improve clinical decision maker or prescription
(Odukoya & Chui, 2013; Cabri et al., 2021). However,
this effort must be optimised gradually to achieve
better patient-oriented service.

Limitation

The limitation of this study is that the differences in
antibiotic pattern and rationality were only seen in two
levels of PHC. Another weakness of the study carried
out was the research design, which was a cross-
sectional study based on prescriptions only, and only
based on guidelines issued by the Ministry of Health in
Indonesia. This can lead to the possibility of
overcounting the irrationality of antibiotic data since
the supporting data to justify the rationality of
antibiotics is unable to be retrieved. However, this
research could be a representative initial study with a
simple study design, a short time, and a sufficient
sample size that can show what antibiotic rationality
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problems should be managed and the importance of
the healthcare implementation system to improve
patient-oriented service for the PHC. Another study
with more PHC, random sampling, different kinds of
accreditation levels of PHC, and a longitudinal study is
recommended to see the association between the level
of accreditation and rational use of medicine
statistically. The use of more sources and guidelines
also can improve the accuracy of this study.

Conclusion

Although the irrational use of antibiotics persists, PHCs
with higher accreditation status tend to display rational
use. Additional socialisation and education about the
rational use of antibiotics is therefore needed to
further improve the level of rational antibiotic use.

Acknowledgement

The authors would like to thank the PHCs that provided
the data required to complete this study. This article
was presented at the 2023 Annual Scientific
Conference of the Indonesian Pharmacists Association
(PIT 1A 2023).

Source of funding

The study was granted a PITTA-B 2019 Research Grant
from Universitas Indonesia, with contract number NKB-
0477/UN2.R3.1/HKP.05.00/2019.

References

Ambarwati, W., Setiawaty, V., & Wibowo, A. (2018).
Antibiotics used for upper respiratory tract infection: A case
study at a primary health centre, Bogor, Indonesia. Global
Medical & Health Communication (GMHC), 6(3).
https://doi.org/10.29313/gmhc.v6i3.3618

Andrajati, R., Tilagza, A., & Supardi, S. (2017). Factors
related to rational antibiotic prescriptions in community
health centres in Depok City, Indonesia. Journal of Infection
and Public Health, 10(1), 41-48.
https://doi.org/10.1016/j.jiph.2016.01.012

Bielicki, J. A., Barker, C. I. S., Saxena, S., Wong, I. C. K., Long,
P. F., & Sharland, M. (2015). Not too little, not too much:
problems of selecting oral antibiotic dose for children. BMJ:
British Medical Journal, 351, h5447.
https://doi.org/10.1136/bmj.h5447

Brubakk, K., Vist, G. E., Bukholm, G., Barach, P., &
Tjomsland, O. (2015). A systematic review of hospital

Pharmacy Education 24(2) 127 - 133

Rationality of antibiotic prescribing

accreditation: The challenges of measuring complex
intervention effects. In BMC Health Services Research, 15(1),
280. https://doi.org/10.1186/s12913-015-0933-x

Cabri, A., Barsegyan, N., Postelnick, M., Schulz, L., Nguyen,
V., Szwak, J., & Shane, R. (2021). Pharmacist intervention on
prescribing errors: Use of a standardized approach in the
inpatient setting. American Journal of Health-System
Pharmacy, 78(23), 2151-2158.
https://doi.org/10.1093/ajhp/zxab278

Dieleman, M., Gerretsen, B., & van der Wilt, G. J. (2009).
Human resource management interventions to improve

health workers’ performance in low and middle-income

countries: A realist review. In Health Research Policy and
Systems, 7, 7. https://doi.org/10.1186/1478-4505-7-7

Graham, K., Sinyangwe, C., Nicholas, S., King, R., Mukupa, S.,
Kallander, K., Counihan, H., Montague, M., Tibenderana, J.,
& Hamade, P. (2016). Rational use of antibiotics by
community health workers and caregivers for children with
suspected pneumonia in Zambia: A cross-sectional mixed
methods study. BMC Public Health, 16(1), 897.
https://doi.org/10.1186/s12889-016-3541-8

Hirata, K. M., Kang, A. H., Ramirez, G. V, Kimata, C., &
Yamamoto, L. G. (2019). Pediatric weight errors and
resultant medication dosing errors in the emergency
department. Pediatric Emergency Care, 35(9). 637-642.
https://journals.lww.com/pec-
online/fulltext/2019/09000/pediatric_weight errors_and r
esultant_medication.9.aspx

Hussein, M., Pavlova, M., Ghalwash, M., & Groot, W. (2021).
The impact of hospital accreditation on the quality of
healthcare: A systematic literature review. BMC Health
Services Research, 21(1), 1057.
https://doi.org/10.1186/s12913-021-07097-6

Ledingham, K. (2019). Using a cultural context of health
approach to address the challenge of antibiotic resistance.
European Journal of Public Health, 29, 1101-1262.
https://doi.org/10.1093/eurpub/ckz185.797

Limato, R., Lazarus, G., Dernison, P., Mudia, M., Alamanda,
M., Nelwan, E. J., Sinto, R., Karuniawati, A., Rogier Van
Doorn, H., & Hamers, R. L. (2022). Optimising antibiotic use
in Indonesia: A systematic review and evidence synthesis to
inform opportunities for intervention. The Lancet Regional
Health - Southeast Asia, 2, 100013.
https://doi.org/10.1016/j

Mohammad, A. (2016). Letter to the editor comments on
“Iran Hospital Accreditation System” dear editor-in-chief. In
Iranian Journal of Public Health, 45(6), 837—-842.
http://ijph.tums.ac.ir

Murshid, M.A., & Mohaidin, Z. (2017). Models and theories
of prescribing decisions: A review and suggested a new
model. In Pharmacy Practice 15(2), 990.
https://doi.org/10.18549/PharmPract.2017.02.990

Muslim, Z., Amesta, S., & Susilo, I. (2023). Quantitative
evaluation of antibiotics use trend in one puskesmas in
Bengkulu City: ATC/DDD and DU 90% methods.
Pharmaceutical Journal of Indonesia, 20(1), 55-58.
http://dx.doi.org/10.30595/pharmacy.v0i0.14951

132


https://doi.org/10.29313/gmhc.v6i3.3618
https://doi.org/10.1016/j.jiph.2016.01.012
https://doi.org/10.1136/bmj.h5447
https://doi.org/10.1186/s12913-015-0933-x
https://doi.org/10.1093/ajhp/zxab278
https://doi.org/10.1186/1478-4505-7-7
https://doi.org/10.1186/s12889-016-3541-8
https://journals.lww.com/pec-online/fulltext/2019/09000/pediatric_weight_errors_and_resultant_medication.9.aspx
https://journals.lww.com/pec-online/fulltext/2019/09000/pediatric_weight_errors_and_resultant_medication.9.aspx
https://journals.lww.com/pec-online/fulltext/2019/09000/pediatric_weight_errors_and_resultant_medication.9.aspx
https://doi.org/10.1186/s12913-021-07097-6
https://doi.org/10.1093/eurpub/ckz185.797
https://doi.org/10.1016/j
http://ijph.tums.ac.ir/
https://doi.org/10.18549/PharmPract.2017.02.990
http://dx.doi.org/10.30595/pharmacy.v0i0.14951

Kusumawardani et al.

O’Neill, J. (2016). Tackling drug-resistant infections globally:
Final report and recommendations. The Review on
Antimicrobial Resistance Chaire By Jim O’Neill.

Odukoya, O. K., & Chui, M. A. (2013). E-prescribing: A
focused review and new approach to addressing safety in
pharmacies and primary care. In Research in Social and
Administrative Pharmacy, 9(6), 996-1003.
https://doi.org/10.1016/j.sapharm.2012.09.004

Ikatan Dokter Indonesia (2017). Panduan praktik klinis bagi
dokter di fasilitas pelayanan kesehatan tingkat pertama.

Prasetio, E., Utami, W., Othman, Z., Wardani, A., Rahem, A.,
& Hermansyah, A. (2019). Evaluation of rational drug use
based on World Health Organisation prescribing indicators
in a primary care centre in Pamekasan East Java, Indonesia.
30(6), 20190326. https://doi.org/doi:10.1515/jbcpp-2019-
0326

Shimane, T. (2016). The pharmacist as gatekeeper of
prescription drug abuse: Return to "Community Scientists.
Yakugaku Zasshi, 136(1), 79-87.

Pharmacy Education 24(2) 127 - 133

Rationality of antibiotic prescribing

Sulis, G., Adam, P., Nafade, V., Gore, G., Daniels, B., Daftary,
A, Das, J., Gandra, S., & Pai, M. (2020). Antibiotic
prescription practices in primary care in low- and middle-
income countries: A systematic review and meta-analysis.
PLoS Medicine, 17(6). e1003139.
https://doi.org/10.1371/journal.pomed.1003139

Xue, H., Shi, Y., Huang, L., Yi, H., Zhou, H., Zhou, C., Kotb, S.,
Tucker, J. D., & Sylvia, S. Y. (2019). Diagnostic ability and
inappropriate antibiotic prescriptions: A quasi-experimental
study of primary care providers in rural China. Journal of
Antimicrobial Chemotherapy, 74(1), 256-263.
https://doi.org/10.1093/jac/dky390

Zhang, Z., Hu, Y., Zou, G., Lin, M., Zeng, J., Deng, S.,
Zachariah, R., Walley, J., Tucker, J. D., & Wei, X. (2017).
Antibiotic prescribing for upper respiratory infections
among children in rural China: A cross-sectional study of
outpatient prescriptions. Global Health Action, 10(1),
1287334. https://doi.org/10.1080/16549716.2017.1287334

133


https://doi.org/10.1016/j.sapharm.2012.09.004
https://doi.org/doi:10.1515/jbcpp-2019-0326
https://doi.org/doi:10.1515/jbcpp-2019-0326
https://doi.org/10.1371/journal.pmed.1003139
https://doi.org/10.1080/16549716.2017.1287334

	Rationality of antibiotic prescribing in basic- and intermediate-level accredited primary health centres in Depok, Indonesia
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgement
	Source of funding
	References

	Abstract

