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Background: Inappropriate use of antibiotics is a prominent factor contributing to the development of antibiotic resistance, which
subsequently increases healthcare costs and heightens mortality rates.

Objective: This study sought to evaluate the level of knowledge and behavior pertaining to antibiotic usage within the Indonesian
population.

Methods: This observational study was conducted in Indonesia between December 2019 and June 2020 and employed a validated
questionnaire to survey 582 respondents. A comparative analysis was performed to investigate the differences in mean scores across
various respondent characteristics, specifically related to their knowledge and practice regarding antibiotic usage. Regression analysis
was used to identify the factors influencing the adoption of appropriate behavior in antibiotic utilization.

Results: Study participants comprised 68.2% males and 31.8% females. Participants achieved an average score of 4.86 + 2.40 out of
eight points for knowledge and behavior with an average score of 5.29 + 1.85 out of seven points. Approximately 57.7% and 56.0% of
the respondents have knowledge and behavior scores above the average score of the total population, respectively. The findings
indicated notable variations in average knowledge scores associated with educational attainment and employment status regarding
antibiotic use. Similarly, differences were observed in gender and employment status concerning behavior. Regression analysis
highlighted that employment status, trust in physicians, and possessing sound knowledge of antibiotic usage were significant predictors
of good behavior in utilizing antibiotics. Some misconceptions were identified, such as using antibiotics to kill viruses and believing
antibiotics are effective for any kind of disease.

Conclusion: Less than 60% of the respondents have knowledge and behavior scores above the average score of the total population;
however, there are some misconceptions regarding antibiotic utilization. This underscores the importance of implementing targeted
strategies, such as health education and public health campaigns, to improve the population’s understanding of the correct antibiotic use.
Keywords: knowledge, attitudes, behavior, antibiotic, antibacterial drug resistance

Introduction
The increasing incidence of antibiotic resistance has emerged as a pressing global health concern.' Antibiotic resistance
is a consequence of bacterial evolution, whereby bacteria develop resistance to antibiotics that are conventionally
employed to treat infections."> This phenomenon can result in extended hospitalization periods, elevated healthcare
expenditures, and increased mortality ratios.’

Within Indonesia, where the prevalence of infectious diseases is signiﬁcant,4 the improper use of antibiotics is
a prominent factor in the development of antibiotic resistance.*> The Indonesian government has undertaken measures to
regulate the use of antibiotics by reinforcing its national antibiotic stewardship program and promoting their cautious
consumption.®’ However, despite these efforts, improper antibiotic use remains widespread in Indonesia.’

The insufficient knowledge regarding the appropriate use of antibiotics is commonly recognized as a significant factor
that contributes to their misuse and subsequently contributes to the emergence of drug-resistant microorganisms.®
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Reports have consistently found that various types of inappropriate antibiotic use exist, including the discontinuation of
treatment before the recommended time, failure to follow dosing regimens, using leftover antibiotics from prior
treatments, administering antibiotics for viral infections, using antibiotics for self-medication, and procuring antibiotics
without a prescription.’

The World Health Organization (WHO) acknowledges the importance of addressing inappropriate antibiotic use and
highlights the significance of promoting appropriate use by promoting behavioral change and increasing awareness.”'’
The WHO multifaceted strategy secks to address antimicrobial resistance by placing significant emphasis on the
fundamental roles of proficient communication and education. This approach underscores the crucial significance of
public awareness in tackling the overall problem of antibiotic resistance.'"'°

Limited research has been conducted to investigate the knowledge, attitude, and practice of antibiotic use in
Indonesia.'’ Our study aims to fill this gap by specifically examining the knowledge and behavior of the Indonesian
population regarding antibiotic use, while also considering general information about primary healthcare to provide
a comprehensive understanding of the topic. This study can contribute to understanding the underlying factors that lead
to the misuse of antibiotics in Indonesia, as well as the development of targeted interventions and educational initiatives

aimed at promoting responsible and appropriate antibiotic use.

Methods

A cross-sectional study was conducted on the Indonesian population from December 2019 to June 2020. This study was
approved by the Health Research Ethics Committee of Universitas Padjadjaran with registration number 1380/UN.6.
KEP/EC/2019. Initially, paper questionnaires were distributed to randomly selected participants in public areas such as
drug stores, hospitals, and clinics. However, due to COVID-19 restrictions, the questionnaires were subsequently
administered online via email and WhatsApp with approval from the Ethical Committee. Online respondents were
recruited through our community engagement efforts. The online questionnaire was created using Google Forms, and the
distribution process and data collection were closely monitored and supervised by research assistants. All data were
securely stored and could only be accessed by the Principal Investigator. The study included participants aged 18 or older
who were not employed in the healthcare sector. To participate in the online survey, individuals needed access to
electronic communication devices and the Internet.

The minimum sample size required, calculated based on the formula in Charan et al,'?

was 384 people. However, we
successfully recruited 582 respondents. The study received ethical clearance from the Health Research Ethics Committee
of Universitas Padjadjaran, Indonesia and was conducted in compliance with the principles of the Declaration of Helsinki
1964. Before participating, all participants provided written informed consent for their involvement in the study and the
possible publication of research findings.

The questionnaire utilized in this study was adapted from previous research'""'* and underwent professional transla-
tion into Bahasa Indonesia. Subsequently, we tailored questions that broadly encompassed knowledge and behavior
related to antibiotic use. A questionnaire was then developed, comprising three sections: respondent background
information, a knowledge assessment consisting of eight items, and a behavior assessment featuring seven items

(Supplementary File). Respondents provided answers to the knowledge and behavior questions using dichotomous

options (Agree or Disagree), where a correct response was assigned a score of 1, while an incorrect response received
a score of 0. Face validation was conducted by two experts, and a reliability test was conducted using a physical
questionnaire administered to 30 respondents. The Cronbach’s alpha scores for knowledge and behavior were 0.76 and
0.74, respectively, indicating acceptable levels of reliability.

Descriptive statistics were used to present the characteristics of the respondents. A #-test was conducted to examine
differences in knowledge and behavior based on factors such as age, gender, education attainment, employment status,
chronic illness, use of herbal medicine, and general information about healthcare services. A linear multiple regression
analysis was performed to identify variables that influenced successful practice. Nominal scales were transformed into
dummy variables using binary codes (0 and 1). The Durbin—Watson coefficient of 1.905 indicated no autocorrelation.
Multicollinearity was assessed through tolerance levels (0.78—0.99) and variation inflation factor thresholds (1.00—1.28).
The regression analysis showed statistical significance (p-value < 0.001). The residual standard deviation mean was 0,
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and the range was <3, suggesting the absence of outliers. The linear regression model was deemed appropriate based on
its adherence to normality, residual analysis, multicollinearity, regression test, and independent error assessment
standards. All statistical analyses were conducted using SPSS 27 software (SPSS Inc., Chicago, IL, United States).

Results
Table 1 presents the collected questionnaire data from 582 respondents. Among the respondents, over 60% were aged
<22 years. Approximately 68.2% of the participants were male, while 31.8% were female. Furthermore, roughly 67% of

Table | Characteristics of Respondent (N= 582)

Variables N (%)

Age (years), mean= 25.27, SD= 9.06, Min — Max= 16-27

<22 369 (63.4)

>22 213 (36.6)
Gender

Male 397 (68.2)

Female 185 (31.8)
Education attained

High school 193 (33.2)

College or university 389 (66.8)

Employment status
Unemployed 386 (66.3)
Employed 196 (33.7)

Have chronic disease

No 550 (94.5)

Yes 32 (5.5)
Using herbal medicine

No 558 (95.9)

Yes 24 (4.1)

General information about healthcare service

Available PHC near house

No 121 (20.8)
Yes 461 (79.2)
| have regular check-ups at least once a year
No 401 (68.9)
Yes 181 31.1)
| only go to the doctor when | am sick
No 57 (9.8)
Yes 525 (90.2)
Even though | am sick, | do not go to the doctor
No 399 (68.6)
Yes 183 (31.4)
| trust the doctor who examined me
No 77 (13.2)
Yes 505 (86.8)
(Continued)
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Table | (Continued).

Variables N (%)

Knowledge, mean= 4.86, SD= 2.40, Min-Max = 0-8,

Score = mean 336 (57.7)

Score < mean 246 (42.3)
Behavior, mean= 5.29, SD= 1.85, Min-Max = 0-7

Score = mean 326 (56.0)

Score < mean 256 (44.0)

Abbreviations: SD, standard Deviation; PHC, Primary Health Care; min, minimum;
max, maximum.

the respondents had graduated from college or university, with 33% being employed. A small percentage reported having
a chronic disease (5.5%), while 4.1% used herbal medicine. The majority of respondents resided near primary healthcare
facilities (79.2%), and most of them indicated that they only visited a doctor when they fell ill (90.2%). Notably,
approximately 80% of the participants expressed trust in the doctors who examined them.

For knowledge scores, the average score was 4.86 + 2.40 out of eight points, and the behavior score was 5.29 + 1.85
out of seven points. This indicates that the respondents possessed sufficient knowledge and exhibited good behavior
regarding the use of antibiotics. Nevertheless, only 57.7% and 56.0% of the respondents scored above the average in
terms of knowledge and behavior, respectively.

According to Figure 1, 63.5% of the respondents were aware that antibiotics are used for treating bacterial infections.
However, nearly 50% of them had incorrect knowledge about using antibiotics for viral infections. Additionally, above
70% of the participants agreed that consuming antibiotics does not affect the effectiveness of vitamins. Furthermore,
more than 60% of the respondents correctly understood that antibiotics are not indicated for treating coughs or head-
aches. However, approximately 45% of the respondents mistakenly believed that antibiotics can be used for various
diseases.

Regarding the participants’ behavior, the majority (80.9%) agreed that antibiotic prescriptions should not be saved for
later use, and 79% understood that antibiotics should not be shared with others, as shown in Figure 2. Approximately

Antibiotics are effective for killing viruses

Antibiotics are effective for killing bacteria

Antibiotics can improve the effectiveness of multivitamins
Antibiotics are effective for treating many diseases
Antibiotics are effective for treating headaches
Antibiotics are effective for treating coughs

Antibiotics are effective for treating fever

Flu can be treated quickly with antibiotics

0

xX

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mAgree mDisagree

Figure | Participants’ responses to the questions on the knowledge of antibiotic use. Questions were adapted from these studies. Both are creative commons.'""?
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If prescribed by the doctor, | can buy the same drug later for recurring symptoms without
another doctor visit

Doctors are obligated to prescribe antibiotics whenever | fall ill

| anticipate receiving an antibiotic prescription when | visit the doctor

| completed the full course of prescribed antibiotics

When | improve, | stop taking antibiotics even if | have some left

| share antibiotics with family and friends

I keep antibiotic prescriptions for later use

0

xR

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mAgree mDisagree

Figure 2 Participants’ responses to the questions on behavior regarding antibiotic use. Questions were adapted from these studies. Both are creative commons.'"'?

75% of the participants were committed to completing their prescribed course of antibiotics. However, approximately
29% of the respondents admitted to stopping antibiotic use once they start feeling better, even when doses remained.
Furthermore, approximately 26% of the respondents expected to receive antibiotics when visiting a doctor, while 22%
felt that antibiotics were necessary whenever they were sick. Additionally, 28% of the respondents believed that they
could use the same antibiotic for recurring symptoms without seeking a doctor’s assessment first.

Further analysis also revealed a moderate but significant correlation (rho = 0.528) with a p-value < 0.001, indicating
that higher knowledge scores are associated with higher behavior scores. This suggests that individuals with better
knowledge tend to engage in more appropriate practices when it comes to antibiotic use.

Table 2 presents the comparison of respondents’ characteristics with regards to their knowledge and behavior
regarding antibiotics. The findings indicate significant differences (p < 0.05) in knowledge based on education level,
employment status, and the habit of regular annual check-ups. As for behavior, significant differences were observed in

Table 2 Comparison of Participants’ Characteristics and Mean Scores of Knowledge and Behavior in Using

Antibiotics
Variables Knowledge Behavior

Mean SD p-value | Mean SD p-value

Age (years) 0.844 0.637
<22 4.87 248 5.26 1.87
>22 4.83 2.26 5.34 1.80

Gender 0.067 <0.001*
Male 4.98 2.44 5.47 1.79
Female 4.60 2.29 491 1.91

Education attained <0.001* 0.001*
High school 4.32 221 4.88 1.90
College of university 5.12 2.24 5.50 1.79

(Continued)
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Table 2 (Continued).

Variables Knowledge Behavior
Mean SD p-value | Mean SD p-value

Employment status 0.001* <0.001*
Unemployed 5.07 2.47 5.51 1.75
Employed 443 2.18 4.85 1.95

Have chronic disease 0.791 0.055
No 4.85 2.40 5.33 1.84
Yes 4.96 2.34 4.65 1.87

Using herbal medicine 0.437 0.528
No 4.87 2.39 5.30 1.84
Yes 4.45 4.55 5.04 1.98

General information about healthcare service

Available PHC near house 0.052 0.771
No 5.25 2.52 5.33 1.82
Yes 4.75 235 5.28 1.85

| have regular check-ups at least once a year 0.019* 0.005*
No 5.02 2.36 5.45 1.68
Yes 4.50 245 4.94 2.13

| only go to the doctor when | am sick 0.273 0.014*
No 4.50 2.55 4.6l 2.16
Yes 4.89 238 5.36 1.79

Even though | am sick, | do not go to the doctor 0.118 0.965
No 4.96 242 5.29 1.85
Yes 4.63 233 5.30 1.83

| trust the doctor who examined me 0513 0.009*
No 5.01 2.14 4.72 2.03
Yes 4.83 243 5.38 1.80

Note: *significant p < 0.05.

Abbreviations: SD, standard Deviation; PHC, Primary Health Care.

gender, education level, employment status, regular annual check-ups, only visiting the doctor when sick, and trust in the

examining doctor.

To identify the variables associated with good behavior in antibiotic use, this study used a linear multiple regression

analysis (Table 3). Twelve variables, including age, gender, education, employment status, chronic disease, herbal

Table 3 Factors Influencing the Appropriate Use of Antibiotics

Variables B SE t p-value 95% ClI
Constant 2,622 0.339 7.740 | <0.001* 1.957-3.288
Age (Ref: £22) 0.279 0.143 1.942 0.053 —0.003-0.560
Gender (Ref: Male) —0.243 0.147 | —1.650 0.099 —0.531-0.046
Educational attained (Ref: High school)
College or university 0.248 0.146 1.701 0.090 —0.038-0.533
(Continued)
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Table 3 (Continued).

Variables B SE t p-value 95% CI

Employment status (Ref: Unemployed)
Employed —0.451 0.155 | —2.918 0.004* | —0.755—(—0.148)

Have chronic disease (Ref: No)
Yes —0.414 0.292 | -1.4I5 0.158 —0.988-0.161

Using herbal medicine (Ref: No)
Yes 0.005 0.326 0.014 0.989 —0.637-0.646

Available PHC near house (Ref: No)
Yes 0.094 0.163 0.573 0.567 —0.227-0.414

Regular check-ups at least once a year (Ref: No)
Yes -0.212 0.151 —1.406 0.160 —0.508-0.084

Only go to the doctor when sick (Ref: No)
Yes 0.397 0.227 1.750 0.081 —0.049-0.843

Even though | am sick, | do not go to the doctor (Ref: No)
Yes 0.130 0.144 0.898 0.369 —0.154-0.414

| trust the doctor who examined me (Ref: No)
Yes 0.568 0.195 2910 0.004%* 0.185-0.952

Knowledge 0.361 0.028 12.923 | <0.001* 0.307-0.416

Note: R? = 0.305, Adjusted R? = 0.290, F = 20.768, *Significant p < 0.05.

medicine consumption, general healthcare information (five items), and knowledge, were examined. The results indicated
that employment status (p = 0.004, B = —0.451), trust in the examining doctor (p = 0.004, B = 0.568), and knowledge
about antibiotics (p < 0.001, B = 0.361) were significantly linked to good behavior in antibiotic use. Collectively, these
factors accounted for 29% of the variance in the outcomes (F = 20.77, p < 0.001).

Discussion

This study provides a descriptive indication that less than 60% of the respondents possessed moderate to adequate
knowledge and behavior regarding the utilization of antibiotics, with scores exceeding the mean of the total scores for
knowledge and behavior. Participants also demonstrated awareness of the appropriate indications for antibiotics in
treating bacterial infections. Similar results were also observed in studies conducted in Thailand,'* Myanmar,'> and

Sweden,'®

suggesting that individuals in both developed and developing countries understand that antibiotics are
intended for the treatment of bacterial infections. This knowledge is an important step in promoting appropriate antibiotic
use and combating the global issue of antibiotic resistance.'” However, certain studies highlighted a concerning finding,
where a significant number of individuals believe that antibiotics can be used to treat various illnesses
indiscriminately.'"!” This misconception poses a challenge to effective antibiotic stewardship efforts.

Moreover, differentiating between bacterial and viral infections is crucial in determining the appropriate use of
antibiotics.'® Unfortunately, some individuals struggle to identify the causative agent of their infection, producing the
misconception that antibiotics can also effectively treat viral infections.'”'® This lack of clarity regarding the nature of
infections further contributes to the inappropriate use of antibiotics and the potential development of antibiotic resistance.

Consistent with findings from previous studies,'""!”

the study participants demonstrated knowledge regarding certain
aspects of appropriate antibiotic use. Participants were aware that it is not advisable to save antibiotic prescriptions for
future use and that antibiotics should not be shared with others. Additionally, most participants acknowledged the
importance of completing the full course of antibiotics as prescribed. These findings align with those from a similar study

conducted in Saudi Arabia,'” where individuals were also aware of these principles.
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Importantly, a small percentage of participants in our study held misconceptions regarding the necessity of antibiotics.
They expected to be prescribed antibiotics whenever they fell ill, and in some cases, believed it was acceptable to
purchase previously prescribed antibiotics without consulting a healthcare professional. These misconceptions mirror the
findings from studies conducted in Malawi*® and Bangladesh,”' where a significant number of respondents engaged in
self-medication practices involving antibiotics. Unfortunately, in these instances, individuals were not fully aware of the
potential adverse drug reactions or the development of antibiotic resistance associated with inappropriate antibiotic use.
Therefore, the importance of a correct understanding of antibiotic usage should not be underestimated, a point further
supported by a study conducted by Bert et al*?, which found a positive correlation between knowledge of antibiotics and
adherence to treatment guidelines.

In this study, we discovered that employment status serves as a significant determinant of proper antibiotic utilization.
This finding is consistent with a previous study conducted in Italy,>> which revealed that unemployed participants possessed
less knowledge about antibiotics. It is essential to address the specific challenges and knowledge gaps faced by unemployed
individuals. This can be achieved by offering accessible and tailored educational resources, conducting awareness
campaigns in job centers or community support programs, and involving healthcare professionals in these initiatives.
Such efforts can contribute to enhancing understanding and promoting appropriate antibiotic use among this group.”**

Another factor found in this study that correlates with the proper use of antibiotics is the trust individuals place in
their healthcare providers. Trust plays a pivotal role in determining the appropriateness of antibiotic use. A previous
study by Guo et al*® found that by building on cultural capital related to appropriate antibiotic use and leveraging the
trust in doctors, there are also opportunities to educate the community on the proper use of antibiotics.

Furthermore, according to the findings of this study, the primary approach to addressing the inappropriate use of
antibiotics should be to raise public awareness regarding the responsible utilization of antibiotics. Emphasizing the
importance of consulting with a healthcare professional before initiating antibiotic therapy is paramount. By correcting
misconceptions and disseminating accurate information, it is possible to enhance individuals’ understanding of the
potential risks and consequences associated with self-administration or improper use of antibiotics. Enhancing compre-
hension of antibiotic use can ultimately contribute to improved healthcare practices and the reduction of adverse
outcomes resulting from inappropriate antibiotic usage.

Limitations

This study has certain limitations, particularly regarding the methods employed and the data collected. First, important
data related to respondents’ history of healthcare facility visits, infection history, previous antibiotic use, and specific
antibiotic names were not included, which may introduce bias into the findings. Additionally, the study did not
differentiate between urban and rural respondents, potentially impacting the results. Furthermore, the research primarily
included a high number of undergraduate students, raising concerns about the generalizability of the findings to other
populations or contexts. To address these limitations, future investigations should validate the findings using larger and
more diverse cohorts. Employing objective measures of medication adherence would ensure a more accurate assessment
of behavior.

Despite these limitations, the present research highlights the importance of employment status, trust in physicians,
and a good knowledge base in determining the appropriateness of antibiotic use. Building upon prior research, our study
emphasizes the need for customized interventions, healthcare policies, and patient education programs to promote
responsible antibiotic use. These findings underscore the significance of adopting comprehensive strategies that address
the diverse factors influencing antibiotic use, with the goal of improving patient outcomes and minimizing the risks
associated with inappropriate antibiotic use.

Conclusion

This study emphasizes the importance of knowledge and behavior regarding antibiotic use within the Indonesian
population. Overall, respondents with knowledge and behavior scores above the population’s average are below 60%.
Furthermore, a significant number of respondents exhibited misconceptions regarding the efficacy of antibiotics for viral
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infections. Addressing these misconceptions through targeted educational interventions and promoting responsible
antibiotic use is a priority in combating antibiotic resistance and ensuring optimal treatment outcomes in Indonesia.
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