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Abstract:
Introduction: Storing antibiotics at home is common in many developing countries, often leading to irrational use
and increasing the risk of antibiotic resistance. This study assessed antibiotic storage practices, reasons for storage
and use, knowledge levels, and household influencing factors.

Methods: A cross-sectional online survey with a validated questionnaire was conducted from November 2021 to
January 2022 in the Boyolali Regency, Central Java, Indonesia. The inclusion criteria were as follows: resident of
Boyolali, 18-65 years old, used antibiotics and could fill out a questionnaire. The exclusion criteria were respondents
who  had  no  internet  access.  Descriptive,  bivariate,  and  multivariate  analyses  were  performed,  with  statistical
significance set at p < 0.05.

Results: Of the 407 respondents, most were aged 18–25 years (71.7%), female (71.7%), single (75.2%), and had a
senior  high  school  education  (61.4%).  Antibiotics,  primarily  amoxicillin  and  tetracycline,  were  the  second  most
commonly stored drugs (19%) after analgesics/antipyretics. Common reasons for storage included preparation for
sudden illness (40.4%), leftover prescriptions (38.6%), and ongoing treatments (13.2%). Self-medication was reported
by  45.2%  of  participants.  Although  68.3%  had  moderate  knowledge,  inappropriate  storage  and  use  remained
prevalent. Key factors significantly associated with antibiotic storage practices included the last time the antibiotic
was used less than three months (p=0.001), having a family member in the healthcare field (p=0.01), and low and
moderate antibiotic knowledge scores (p=0.002).

Discussion: The findings underscore the ongoing public health challenge of inappropriate antibiotic storage and self-
medication,  even  among  individuals  with  moderate  knowledge.  These  behaviors  contribute  to  the  misuse  of
antibiotics and potentially drive antimicrobial resistance, aligning with concerns raised in prior research from other
low- and middle-income settings. The study reinforces the role of household factors, such as recent antibiotic use and
family healthcare background, in influencing storage practices. However, limitations include reliance on self-reported
data and the use of an online survey, which may not capture perspectives from less internet-accessible populations.

Conclusion: Despite moderate awareness, inappropriate antibiotic use and storage are widespread, underscoring
persistent behavioral gaps. These findings highlight the need for targeted public health campaigns and community-
level interventions to promote responsible antibiotic practices and mitigate antimicrobial resistance risks.

Keywords: Antibiotics, Antibiotic leftover, Knowledge, Antibiotic storage practices, Self-medication.

© 2025 The Author(s). Published by Bentham Open.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

*Address correspondence to this author at the Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas
hk170@ums.ac.id

Cite as: Karuniawati H, Rahman R, Hossain M, Wahyuni A, Hakim D, Kusuma I. Assessment of Storage Behavior of Antibiotics and Influence
Factors Among Household Members in Boyolali, Indonesia: A Cross-sectional Study. Open Public Health J, 2025; 18: e18749445388122.
http://dx.doi.org/10.2174/0118749445388122250619115503

Received: January 25, 2025
Revised: April 16, 2025

Accepted: April 18, 2025

Send Orders for Reprints to
reprints@benthamscience.net

Muhammadiyah Surakarta, 57162, Indonesia; E-mail: 

Published: June 25, 2025

https://openpublichealthjournal.com/
https://creativecommons.org/licenses/by/4.0/legalcode
mailto:%20hk170@ums.ac.id
http://dx.doi.org/10.2174/0118749445388122250619115503
http://crossmark.crossref.org/dialog/?doi=10.2174/0118749445388122250619115503&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:reprints@benthamscience.net
https://openpublichealthjournal.com/


2   The Open Public Health Journal, 2025, Vol. 18 Karuniawati et al.

1. INTRODUCTION
The misuse and overuse of antibiotics are among the

leading  drivers  of  antimicrobial  resistance  (AMR),  a
growing global public health threat that compromises the
effective  treatment  of  infectious  diseases  [1].  Various
problems,  including  the  lack  of  understanding  of  the
proper  and  rational  use  of  drugs,  excessive  use  of  over-
the-counter  drugs,  and  inadequate  knowledge  of  proper
drug storage and disposal, are frequently encountered in
the  community  and  cause  drug  resistance,  particularly
antibiotics  resistance  [2],  [3],  [4].  Globally,  studies  have
shown that self-medication with antibiotics and storage of
leftover prescriptions are common, especially in low- and
middle-income  countries  (LMICs),  contributing  to
increasing  rates  of  AMR  [5].

Based  on  the  results  reported  by  the  Indonesian
Ministry  of  Health,  103,860  households  out  of  249,959
households  in  Indonesia  store  medicines  for  self-
medication,  of  which  as  many  as  27.8%  of  households
store  antibiotics  [6].  Antibiotics  are  drugs  used  to  treat
and prevent bacterial infections [7]. The sources of stored
antibiotics are the leftover drugs of the previous doctor's
prescription  (27.8%),  antibiotics  purchased  without  a
prescription  (69.3%),  and  those  received  from  other
individuals  (1.8%).  A  recent  study  in  Ethiopia  reported
similar findings, with the majority of individuals acquiring
antibiotics  without  prescriptions  (43.1%)  mainly  from
pharmacies  and  informal  vendors  [8].  Another  research
reported that the most common sources of antibiotics for
self-medication were pharmacies (46.8%), shops or stalls
(26.0%), leftovers (16.9%), and friends or relatives (10.3%)
[4].

Although  Indonesian  law  prohibits  the  sale  of
antibiotics  without  a  doctor's  prescription,  weak
regulatory  enforcement  allows  some  individuals  to
continue  obtaining  antibiotics  for  conditions  that  do  not
warrant their use. This behavior is particularly dangerous
as  it  increases  the  likelihood  of  incomplete  or
inappropriate antibiotic courses, creating ideal conditions
for  developing  bacterial  resistance.  Storing  antibiotics
outside  the  prescribed  treatment  period-  including  for
future use or saving leftovers is prohibited, as these drugs
may be misused, degraded, or expire, leading to irrational
use [6].

A  study  conducted  by  Wang  et  al.  (2018)  found  that
students  who stored antibiotics  at  home were five  times
(95% CI  3.53-7.05)  more  likely  to  self-medicate  when  ill
and  2.6  times  (95%  CI  2.34-2.89)  more  likely  to  use
antibiotics  for  prophylaxis  [3].  Similar  trends  have  been
observed in other LMICs, highlighting a global challenge
in public antibiotic stewardship [9], [10]. Using antibiotics
without proper diagnosis increases the risk of ineffective
treatment  and  contributes  to  rising  antimicrobial
resistance.  This  resistance  is  not  limited  to  hospitals.
Community-acquired  resistance  strains  are  emerging,
complicating  treatment  in  outpatient  settings  and
increasing  public  health  risks  [3],  [4].

In  studies  from two  major  cities  in  Indonesia,  Sema-

rang, and Surabaya, resistance to tetracycline was found
in  24.9%  of  Staphylococcus  aureus  isolates  from  3,995
individuals, indicating a significant burden of community-
based resistance, unrelated to hospital exposure [11]. The
growing  resistance  rates  in  the  community  have  been
linked  to  prolonged  illness,  increased  healthcare  costs,
and higher mortality rates due to treatment failure [12],
[13], [14].

In  preliminary  research  conducted  in  the  Boyolali
Regency, Central Java, 30% of 40 surveyed households stored
antibiotics, primarily for future illness, leftover prescriptions,
or  current  use  [15].  The  findings  suggested  that  most
antibiotic-related practices were inappropriate. Respondents
showed  limited  knowledge  about  the  indications  and
functions  of  antibiotics  and  lacked  awareness  of  the
importance of completing the full course of treatment despite
receiving advice to do so.

While  several  national-level  studies  have  explored
household antibiotic storage and use, few have examined
this  issue  locally  in  rural  or  semi-rural  regions  such  as
Boyolali. This presents a critical gap in understanding how
contextual,  educational,  and  socioeconomic  factors
influence antibiotic practices in such settings. Therefore,
this  study  investigates  antibiotic  storage  practices,
reasons  for  storage  and  use,  knowledge  levels,  and
household influencing factors. The results are expected to
inform local health education initiatives and contribute to
national antibiotic stewardship efforts.

2. METHODS

2.1. Study Design
This  study  is  a  cross-sectional  study  with  a

questionnaire  survey  in  the  form  of  a  Google  form  to
determine  the  practice  of  antibiotic  storage  and  the
factors  that  influence  the  storage  of  antibiotics  in  the
community in Boyolali Regency, Central Java, Indonesia. A
cross-sectional  design  was  selected  for  its  efficiency  in
capturing  data  on  antibiotic  storage  behaviours  and
associated  factors  at  a  single  time  point,  enabling  the
identification  of  prevalent  practices  and  potential
associations  within  a  large  population.  This  approach  is
widely  used  in  public  health  research  due  to  its
practicality  and  cost-effectiveness  compared  to
longitudinal or qualitative designs [16]. This research has
complied  with  the  code  of  ethics  from  the  Medical  and
Health Research Ethics Committee, Faculty of Medicine,
University  of  Muhammadiyah Surakarta,  Indonesia,  with
No:  3743/B.1/KEPK_FKUMS/X/2021.  The  nature  of  the
study  was  explained  in  writing  to  the  respondents,  who
were  then  asked  to  sign  an  informed  consent  form  by
clicking  “agree  to  participate”  to  confirm  their
participation.  This  study  was  conducted  between
November  2021  to  January  2022.

2.2. Sample Size and Data Collection
The sample  size  for  this  study was determined using

Raosoft's sample size calculator. The minimum number of
estimated samples for a population of 1 million (Boyolali
Regency,  Indonesia,  according  to  the  Department  of
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Statistics, Indonesia) with a 95% confidence interval and a
5%  margin  of  error  was  384  [17],  [18].  Ultimately,  407
participants  were  recruited.  Participants  were  selected
using a convenience sampling method, where the survey
link  was  distributed  via  community  networks,  local
WhatsApp  groups,  and  public  health  centres.  While  this
approach ensured broad reach, it may introduce selection
bias, particularly toward individuals with internet access
or higher health awareness. The inclusion criteria were: (i)
resident of Boyolali Regency, Central Java, (ii) age 18-65
years, (iii) previously used antibiotics, (iv) able to fill out a
questionnaire  via  a  Google  form,  and  (v)  willing  to
participate  in  the  study.  The  exclusion  criteria  were
respondents  who  had  no  internet  access.

2.3. Study Instrument
The  questionnaire  consists  of  demographic  data,

knowledge of antibiotics, and antibiotic storage practices.
This  study  used  a  validated  questionnaire  developed  by
Karuniawati et al. [19]. This questionnaire consists of 20
questions,  including  the  identification  of  antibiotics  as
many as three items at points 1, 2, and 3; the function of
antibiotics as many as four items at points 4, 5, 6, and 7;
antibiotics access as many as four items at points 8, 9, 10
and 11; antibiotic misuse effect, as four items at points 12,
13, 14 and 15; side effects of antibiotics, as two items at
points  16  and  17;  and  antibiotic  use,  as  many  as  three
items at points 18, 19 and 20 [19]. Items no. 3, 5, 7, 8, 9,
10,  11,  18,  19,  and  20  are  unfavourable  items,  so  if  the
respondent  answers  “no,  ”  the  answer  is  correct  and
scores  1.  A  correct  answer  was  assigned  a  score  of  1,
while an incorrect or unknown response received a score
of  0.  The  score  total  is  20.  The  level  of  knowledge  was
based  on  the  mean  value  and  categorized  into  low
knowledge  <7.5  (X<mean-1SD),  medium  7.5-16
(mean-1SD≤X<mean+1SD), and high >16 (mean+1SD≤X)
[20].  Before  full  deployment,  a  pilot  test  was  conducted
with  30  participants  to  assess  clarity,  timing,  and
reliability. Feedback was used to refine the wording and
layout.  Cronbach's  alpha  for  the  knowledge  section  was
0.78,  indicating  acceptable  internal  consistency.  The
antibiotic storage practices section consisted of 10 open-

ended questions, including the availability, types, reasons,
storage  locations,  source  of  antibiotics,  and  self-
medication  behaviour.

2.4. Data Analysis
The collected data were analyzed using the Statistical

Package  for  the  Social  Sciences  (SPSS)  version  25
(International Business Machines Corporation, New York,
NY,  USA).  Descriptive  statistics  are  used  to  analyze
respondents'  demographic  data.  A  bivariate  test  (Chi-
square) determined the relationship between demographic
characteristics  and  antibiotic  knowledge  as  independent
variables  and  antibiotic  storage  practices  as  dependent
variables. Variable results of the bivariate analysis with a
p< 0.25 were followed by a multivariate analysis test with
a  logistic  regression  analysis  [28].  A  statistically
significant difference between groups was determined at
the 95% confidence level (p< 0.05).
3. RESULTS AND DISCUSSION
3.1. Socio-demographic Information of Respondents

A total of 407 respondents were involved in this study,
with  socio-demographic  details  shown  in  Table  1.  The
majority were aged 18-25 years (71.7%), women (71.7%),
unmarried (75.2%), and had completed senior high school
(61.4%).  Most  respondents  had  no  formal  education  in
health-related  fields  (85.0%)  and  were  unemployed
(58.5%),  which  likely  limited  their  access  to  accurate
health information. Only 5.2% worked in the health sector,
while 18.9% had family members employed in healthcare.
These  demographic  trends  are  consistent  with  previous
studies  conducted  in  similar  low-resource  settings
conducted in similar low-resource settings [15], [17], [21],
[22].

3.2. Drugs and Antibiotic Storage Practices
Table 2 summarizes the types of medications stored at

home.  Antipyretic  analgesics  were  the  most  commonly
stored drugs (37.6%), followed by antibiotics (19.0%) and
antacids  (11.2%).  This  suggests  a  pattern  of  symptom-
focused  self-care,  with  antibiotics  positioned  as  second-
line but still commonly held.

Table 1. Socio-demographic characteristics of respondents.

No Variable (N=407) %

1. Age (year)
18-25 292 71.7
26-35 38 9.3
36-45 40 9.8
46-55 19 4.7
56-65 18 4.4

2. Gender
Women 292 71.7

Man 115 28.3
3. Marital Status

Single 306 75.2
Married 100 24.6

Widow/Widower 1 0.2
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No Variable (N=407) %

4. Educational Background
No school 3 0.7

Elementary school 1 0.2
Junior High School 10 2.5
Senior High School 250 61.4

Diploma 36 8.8
Undergraduate 99 24.3
Postgraduate 8 2.0

5. Employment Status
Unemployed 238 58.5

Retired 7 1.7
Housewife 29 7.1
Employed 133 32.7

6. Monthly Income (IDR)
Have no income 234 57.5
<Rp 2.000.000 75 18.4
≥Rp.2.000.000 98 24.1

7. Education is related to health
No 346 85.0
Yes 61 15.0

8. Health-related work
No 386 94.8
Yes 21 5.2

9. The family has a job in the health sector
No 330 81.1
Yes 77 18.9

10. Last time used antibiotics
Currently 14 3.4

<3 months ago 95 23.3
3-6 months ago 64 15.7
7-12 months ago 29 7.1
>12 months ago 36 8.8

Forget 169 41.5

Our findings are supported by the study conducted in
Ethiopia, where the authors reported that the respondents
stored  analgesics  (29%),  followed  by  antibiotics  (25%)
[23].  However,  Ocan  (2014)  found  that  antibiotics  were
the  highest  stored  medicine  (40.1%),  followed  by
analgesics  (19.6%)  and  antimalarials  (15.6%)  for  self-
medication  [24].  Another  study  in  Basrah,  Iraq,  also
showed  that  antibiotics  were  the  most  common  drug
stored and used at home (26%) [25]. There are many other
medicines  stored  for  further  use.  For  example,  Huang
(2019)  found  that  flu  medicine  (86.1%)  was  the  most
common medicine stored in households in China. Another
study  showed  that  gastrointestinal  drugs  (27.0%),  pain
medications  (22.9%),  vitamins  (20.6%),  antibiotics
(19.0%), painkillers (16.5%), and anti-inflammatory drugs
(15.4%) were also stored for further uses [26].

Table  3  details  the  types  of  antibiotics  stored.  We
found  13  different  antibiotics  stored  in  households  for
future  use  in  case  of  illness  recurrence.  Among  these
antibiotics,  amoxicillin  was  the  most  common  (51.3%),
followed by tetracycline (18.7%), FG Troches® consisting
of  Fradiomysin  sulfate  and  Gramicidin-S  HCL  (10%),  in

line  with  previous  studies  in  Indonesia  [4],  [15],  [17].
However, according to Cortez's 2017 study on the storage
and knowledge of antibiotics in communities in northwest
Angola,  the  most  commonly  stored  antimicrobials  were
penicillin  and  its  derivatives,  antimalarials,  and
metronidazole  [22].  These  findings  suggest  persistent
patterns of storing broad-spectrum antibiotics, which may
contribute to resistance when used without indication.

Table  4  illustrates  antibiotic  storage  behavior.  Over
40%  of  the  respondents  stored  antibiotics  for  future
illness,  while  38.6%  retained  leftover  antibiotics  from
incomplete treatment. This highlights a major contributor
to  irrational  antibiotic  use:  the  failure  to  complete
prescribed regimens. Most respondents stored antibiotics
in non-secure locations such as boxes (53.8%), drawers or
cupboards (17.7%), refrigerators (8.8%), bedrooms (6.4%),
kitchens  (3.2%),  and  others  (2.7%).  Another  study
reported a similar finding, which found that in the storage
place of household drugs and related factors in Northern
Ethiopia,  most  of  the drugs are stored in drawers (36%)
and  cupboards  (35%)  [23].  Improper  storage  can
compromise  drug  efficacy  and  encourage  casual  access,
increasing the risk of misuse.

(Table 1) contd.....
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Table 2. Types of medicines stored at home.

No Types of Medicines Stored at Home N %

1 Analgesic and Antipyretic 296 37.6
2 Antibiotic 150 19.0
3 Antacid 88 11.2
4 Supplements & Vitamins 42 5.3
5 Herbal Medicines 39 4.9
6 Antitussive/Expectorant 39 4.9
7 External Medicines 35 4.4
8 Antihistamines 34 4.3
9 Antidiarrhea 25 3.2
10 Corticosteroids 11 1.4
11 Antiasthma 5 0.6
12 Antihypertensive 4 0.5
13 Anti-Nausea/Vomiting 3 0.4
14 Antifungal 3 0.4
15 Antidiabetic 3 0.4
16 Lowering Uric Acid 2 0.3
17 Antivertigo 2 0.3
18 Anthelmintic 2 0.3
19 Cholesterol Lowering Medicines 2 0.3
20 Laxative 2 0.3
21 Antiplatelet 1 0.1

Table 3. Types of antibiotic storage.

Types of Antibiotics Stored N=150 %

Amoxicillin 77 51.3
Tetracycline 28 18.7
Fg troches® 15 10.0

Amoxicillin clavulanate 8 5.3
Penicillin 6 4.0
Cefadroxil 5 3.3

Ciprofloxacin 4 2.7
Cefixime 2 1.3

Ampicillin 1 0.7
Benzoyl peroxide 1 0.7

Clindamycin 1 0.7
Chloramphenicol 1 0.7

Gentamicin 1 0.7

Table 4. Antibiotics storage and use behavior.

Reasons to Keep Antibiotics N=114 %

Just in case one day will get sick 46 40.4
centerovers from the previous prescription 44 38.6

On treatment with antibiotics 15 13.2
For farm animals/pets 8 7.0

Others 1 0.9
Antibiotic resources N=117 %

The rest of the doctor's previous prescription 48 41.0
Buy antibiotics from pharmacies without a prescription 34 29.1

Antibiotics from a doctor's prescription that are still in use 17 14.5
Buying at a store or grocery store 9 7.7
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Reasons to Keep Antibiotics N=114 %

Given by a relative or someone else 4 3.4
Getting from the midwife 2 1.7
Getting from the nurse 2 1.7

Others 1 0.9
Diseases treated with self-medication of antibiotics N=184 %

Sore throat 33 17.9
Fever 33 17.9
Cough 27 14.7

Toothache 25 13.6
Flu 20 10.9

Headache 12 6.5
Wound 12 6.5

Skin infection 10 5.4
Diarrhea 5 2.7

Ear infection 4 2.2
Shortness of breath 1 0.5

Dysuria 1 0.5
Others 1 0.5

Most  stored  antibiotics  were  either  leftover  from
previous prescriptions (41%), purchased from pharmacies
without  a  doctor's  prescription  (29.1%),  or  obtained
through  ongoing  prescriptions  that  were  not  yet
completed (14.5%). A study conducted in China reported
that 48.1% of respondents stored antibiotics at home for
their  children.  Among  these,  63.1%  reported  the
antibiotics  were  leftovers  from  previous  prescriptions,
while  35.3%  purchased  them  directly  from  pharmacies
[27].  Many  individuals  reported  storing  leftover
medications  because  they  felt  reluctant  to  discard  them
and preferred to save them for future illnesses.

In this study, 184 respondents (over 45.2%) reported
self-medication with antibiotics for minor illnesses, such as
sore  throat,  fever,  cough,  toothache,  and  flu,  conditions
that  typically  do  not  require  antibiotic  treatment.  This
trend is  consistent  with findings from other  studies.  For
example, Cortez (2017) documented common reasons for
antibiotic use, including cough and respiratory infections
(37.84%),  flu  and  muscle  aches  (31.08%),  wounds
(29.73%),  fever  (18.92%),  bladder  pain,  urinary  tract
(17.57%),  diarrhea  and  typhoid  fever  (13.51%)  [22].

This widespread misuse is concerning as it contributes
to  antibiotic  resistance  and  the  ineffective  treatment  of
viral infections [1], [11]. The results highlight a significant
public gap in when antibiotics are necessary. Public health
initiatives are needed to educate the public on the risks of

self-medication  and  promote  responsible  antibiotic
practices.

Table  5  presents  the  distribution  of  antibiotic
knowledge. Only 16.2% of respondents demonstrated low
knowledge,  68.3%  had  moderate  knowledge,  and  15.5%
had  high  knowledge.  The  most  common  gaps  included
understanding  antibiotic  function,  routes  of  access,  and
awareness  of  side  effects.  These  findings  are  consistent
with  previous  reports  of  limited  public  understanding  of
antibiotics in LMICs [28], [29]. Critically, knowledge gaps
were strongly associated with incorrect storage and usage
behavior, indicating that knowledge alone may not suffice
to change practice.

Table  6  shows  the  results  of  the  bivariate  and
multivariate  analyses.  Gender,  health-related  education,
occupation  in  the  health  sector,  having  a  healthcare
professional  in  the  family,  recent  antibiotic  use,  and
knowledge  levels  were  significantly  associated  with
storage  practices  (p  <  0.05).  Specifically,  respondents
with  low-to-moderate  knowledge  were  5-6  times  more
likely  to  store  antibiotics  compared  to  those  with  high
knowledge,  reinforcing  the  need  for  targeted  education
[30], [31]. However, knowledge is not enough to change a
person's  behavior.  Knowledge  can  shape  beliefs  and
attitudes toward certain behaviors. Therefore, community
practice is a very important factor [17].

Table 5. Responses to the questionnaire on knowledge of antibiotics (N = 407).

Domain Statements
Respondents' answer (%)

Expected Ideal
Response Yes No Don't know

Identification of an
antibiotic

Q1. Amoxicillin is an antibiotic Yes 352 (86.5) 17 (4.2) 38 (9.3)
Q2. Supertetra® is antibiotic Yes 243 (59.7) 46 (11.3) 118 (29)
Q3. Paracetamol is antibiotic No 116 (28.5) 263 (64.6) 28 (6.9)

Knowledge of the role of
antibiotics

Q4. Antibiotics are used to kill bacteria. Yes 347 (85.3) 37 (9.1) 23 (5.7)
Q5. Antibiotics can be used to treat infections caused by viruses. No 209 (51.4) 146 (35.9) 52 (12.8)

Q6. Colds and flu can be cured without antibiotics. Yes 270 (66.3) 93 (22.9) 44 (10.8)
Q7. Antibiotics can reduce fever. No 187 (45.9) 164 (40.3) 56 (13.8)

(Table 4) contd.....



Assessment of Storage Behavior of Antibiotics and Influence Factors 7

Domain Statements
Respondents' answer (%)

Expected Ideal
Response Yes No Don't know

Knowledge of antibiotic
access

Q8. Antibiotics can be bought online. No 211 (51.8) 146 (35.9) 50 (12.3)
Q9. Antibiotics from other people may be taken. No 83 (20.4) 270 (66.3) 54 (13.3)

Q10. Amoxicillin can be purchased at a pharmacy without a doctor's
prescription.

No 174 (42.8) 174 (42.8) 59 (14.5)

Q11. Antibiotics can be purchased at the grocery store. No 63 (15.5) 299 (73.5) 45 (11.1)

Knowledge of the effects
of antibiotic misuse

Q12. Inappropriate use of antibiotics will cause antibiotic resistance. Yes 286 (70.3) 37 (9.1) 84 (20.6)
Q13. Inappropriate use of antibiotics will cause these antibiotics cannot be

used later.
Yes 261 (64.1) 43 (10.6) 103 (25.3)

Q14. Inappropriate use of antibiotics can cause more severe illness. Yes 266 (65.4) 40 (9.8) 101 (24.8)
Q15. Inappropriate use of antibiotics increases costs. Yes 262 (64.4) 62 (15.2) 83 (20.4)

Knowledge of the side
effects of antibiotics

Q16. Antibiotics can cause allergic reactions such as redness of the skin. Yes 251 (61.7) 43 (10.6) 113 (27.8)
Q17. Antibiotics can kill good bacteria in the intestines. Yes 135 (33.2) 115 (28.3) 157 (38.6)

Knowledge of antibiotic
use

Q18. Antibiotics need to be stored in case of illness in the future. No 158 (38.8) 206 (50.6) 43 (10.6)
Q19. Antibiotic centerovers can be used again if sick. No 113 (27.8) 238 (58.5) 56 (13.8)

Q20. Antibiotics can be stopped if the illness has improved. No 165 (40.5) 217 (53.3) 25 (6.1)

Table  6.  Relationship  of  demographic  factors  and  knowledge  of  antibiotics  to  antibiotic  storage  practices
(N=407).

Store Not Store Bivariate Multivariate

n % n % p-Value p-Value OR (95%CI)

Age (year) 18-25 86 75.4 206 70.3

0.795 - -
26-35 8 7.0 30 10.2
36-45 11 9.6 29 9.9
46-55 4 3.5 15 5.1
56-65 5 4.4 13 4.4

Gender Women 74 25.3 218 74.7
0.056 0.212

0.71 (0.41-1.22)
Man 40 34.8 75 65.2 Ref

Marital Status Single 90 29.4 216 70.6
0.476 - -Married 24 24.0 76 76.0

Widow/Widower 0 0.0 1 100
Educational Background No 1 33.3 2 66.7

0.506 - -

Elementary School 0 0.0 1 100
Junior High School 5 50.0 5 50.0
Senior High School 73 29.2 177 70.8

Diploma 7 19.4 29 80.6
Undergraduate 27 27.3 72 72.7
Postgraduate 1 12.5 7 87.5

Employment Status Unemployed 70 29.4 168 70.6

0.593 - -
Retired 2 28.6 5 71.4

Housewife 5 17.2 24 82.8
Employed 37 27.8 96 72.2

Monthly income (IDR) No 65 27.8 169 72.2
0.907 - -< Rp 2.000.000 20 26.7 55 73.3

≥ Rp 2.000.000 29 29.6 69 70.4
Education is related to health No 102 29.5 244 70.5

0.116 0.918
0.96 (0.41-1.22)

Yes 12 19.7 49 80.3 Ref
Health-related work No 111 28.8 275 71.2

0.150 0.355
1.99 (0.46-8.55)

Yes 3 14.3 18 85.7 Ref
The family has a job in the

health sector
No 84 25.5 246 74.5

0.01 0.452
0.45 (0.25-0.83)

Yes 30 39.0 47 61.0 Ref

(Table 5) contd.....
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Store Not Store Bivariate Multivariate

n % n % p-Value p-Value OR (95%CI)

Last time used antibiotics <3 months ago 39 41.1 56 58.9

<0.001

0.001 2.57 (1.44-4.56)
3-6 months ago 15 23.4 46 76.6 0.465 1.31 (0.64-2.68)
7-12 months ago 7 24.1 22 75.9 0.389 1.52 (0.59-3.97)
>12 months ago 6 16.7 30 83.3 0.899 0.94 (0.35-2.51)

Forget 33 19.5 136 80.5 Ref
Antibiotic knowledge Low

Moderate
High

24
86
4

36.4
30.9
6.3

42
192
59

63.6
69.1
93.7

<0.001 0.003
0.002

6.37 (1.91-21.24)
5.34 (1.81-15.73)

Ref

These  findings  suggest  that  both  demographic
characteristics and antibiotic knowledge influence storage
behavior.  Notably,  a  significant  association  was  found
between  antibiotic  knowledge  and  storage  practices,
consistent with prior research [17]. Interestingly, unique
storage  patterns  were  related  to  the  presence  of  family
members  working  in  healthcare,  which  could  have
inadvertently  promoted  non-standard  behaviors  and
biased  home  antibiotic  management.  Such  power  could
come  from  informal  medical  advice  or  family-perceived
authority, strengthening misunderstandings about suitable
antibiotic  usage.  Moreover,  the  study  sample  mostly
comprised  young,  single  women  with  secondary-level
education,  which  might  restrict  the  generalizability  of
these results. This demographic concentration emphasizes
the  necessity  of  more  extensive,  inclusive  sampling  in
future studies to capture a larger spectrum of behaviours
and sociocultural factors.

4.  LIMITATIONS  AND  FUTURE  RECOMMEN-
DATIONS

This  study  has  several  limitations.  The  possibility  of
recall  inaccuracies  and  social  desirability  bias  has
increased due to the use of self-reported data. The survey
instrument  was  designed  using  validated  tools  and
reviewed  by  subject  experts  to  ensure  revelatory  clarity
and  contextual  relevance  in  addressing  these  concerns.
The  anonymity  and  confidentiality  of  participants  were
assured to foster candid participation. Although the study
was  geographically  constrained,  efforts  were  made  to
incorporate  respondents  from  varied  socio-demographic
backgrounds to enhance insight coverage.

Nevertheless,  the  findings  may  not  be  entirely
generalizable  to  broader  populations  due  to  the  limited
sample size. Future research should be conducted to cover
more  demographically  and  geographically  diverse
participants from different parts of the country or world so
that behavioral trends can be better captured over time.
Additionally,  intervention-based  studies  examining  the
efficacy  of  educational  and  behavioral  strategies  in
curbing  inappropriate  antibiotic  use  are  warranted  to
inform  public  health  policy  more  effectively.

CONCLUSION
This study highlights that antibiotics were the second

most  commonly  stored  medications  in  households,  with
leftover  antibiotics  often  retained  for  further  use,
reflecting incomplete adherence to prescribed treatment.

This  practice  potentially  increases  the  risk  of  antibiotic
resistance,  a  critical  global  health  threat  for  the  21st

century.  Self-medication  practices,  such  as  purchasing
antibiotics  without  a  prescription,  were  also  prevalent,
suggesting  limited  public  understanding  of  appropriate
antibiotic  use.  Furthermore,  knowledge  gaps  regarding
antibiotic  function,  access,  and  side  effects  were
consistently observed among respondents, reinforcing the
need  for  focused  community  education.  Factors  such  as
having  a  family  member  in  the  health  sector,  recent
antibiotic  use,  and  knowledge  levels  significantly
influenced  storage  behavior.

These findings underscore the urgency for integrating
antibiotic  education  into  public  health  strategies,
particularly  in  settings  where  informal  access  to
medications  is  common.  Pharmacists  and  primary
healthcare providers can play a pivotal role in delivering
structured,  community-based  education  sessions  to
improve  antibiotic  literacy  and  promote  appropriate
storage  and  use  practices.

We recommend that the Indonesian Ministry of Health
and  local  governments  implement  policy-driven
interventions  focused  on  antibiotic  stewardship  at  the
community  level.  These  may  include  mandatory
pharmacist-led  counseling  during  antibiotic  dispensing,
public  awareness  campaigns,  and  tighter  regulation  of
over-the-counter  sales.  Engaging  communities  directly
through  outreach  and  education  can  lead  to  sustainable
changes in behavior, ultimately contributing to a reduction
in antibiotic resistance rates nationwide.
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