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ABSTRACT

Background: Public awareness about antibiotic use, inflammatory responses and resistance is insufficient even in
wealthy countries, and it is more severe in low- and middle income countries. Inappropriate use of antibiotics has
recognized as a leading cause of antibiotic resistance and biggest threats to global public health. The aim of this
study was to describe antibiotic-related knowledge, attitudes, practices, inflammatory response, in addition to
assess the antibiotic access and resistance from general rural population. A general rural population-based study
with validated questionnaire for 600 participants were participated from November 2023 to April 2024. Data was
analyzed and multivariate regression administered to identify associated factors with awareness. Results: This
Rural population-based study shows good general awareness about antibiotics and understand that misuse can
lead to antibiotic resistance, indicating that health education messages have reached the population. However,
confusion still exists, as many people cannot clearly identify antibiotics and sometimes mistake common
medicines like paracetamol for antibiotics and some still skip doses or take antibiotics just in case, showing a gap
between knowledge and practice. Many respondents believe antibiotics help them recover faster from fever or
illness and consider them safe, leading to frequent and sometimes unnecessary use. Antibiotic use is often
situational, with many people consulting doctors and checking expiry dates but not always following safe practices
and obtain antibiotics without prescription or stop treatment early, highlighting the need for stronger public
awareness and guidance. Conclusion: This study will be useful in designing effective and targeted interventions
to decrease misconceptions about antibiotic use and to increase awareness about the risks of inappropriate use of
antibiotics in the rural community
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INTRODUCTION

Antimicrobial resistance (AMR) threatens modern medicine by rendering antimicrobial drugs ineffective.
Multifaceted global strategies target human, animal and plant health alongside the environment, food production
and safety to respond to this ‘superbug crises’ (who 2017).

It is a global crisis and posed as one of the greatest threats to population health. This problem is driven by many
factors such as low quality of antibiotics and improper (under- or over-) use of antibiotics (including self-
medication) (T. Mason 2018, H. Goossens et al., 2005).

Self-medication, which refers to the use of any medical products without a prescription or following
unprofessional recommendations in treating any illnesses (M. Hern"andez Juyol 2002, A. Shaghaghi,M. Asadi et
al., 2014), is particularly leading to the AMR. Self-medication practice possibly raises incorrect drug selection,
drug resistance, uncontrolled adverse effects or drug reactions, misdiagnosis, and delay in medical care (C.M.
Hughes 2001, A. D. Patil 2017, D. Bennadi et al., 2014).

Self-medication is a common phenomenon, and the prevalence varies from 12.7% to 18% in Spain (A. F.
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Guzm'’an, F 2000, P. Carrasco-Garrido et al., 2008), 32% to 45.4% in China (X. Lei, H. Jiang 2008, C. L. K. Lam
et al., 1994), 53% in Mexico (F.R. Balbuena,A. B. Aranda et al., 2009), and 75% in the United Kingdom and
Chile (D. H. James 2008, K. FuentesAlbarr'an et al., 2008). Also, the excessive antibiotic utilization in the
agriculture sector causes the pool of AR bacteria in the animals, which are then transferred to the human through
consuming food from these animals (L. L. Founou 2016, C. Verraes et al., 2013). It is estimated that, in 2050,
there will be more than 10 million deaths and 100 trillion USD lost due to AR if no substantial actions have been
made to eliminate this emerging threat (WHO 2015, WHO 2017, J. ON et al., 2016).

As inappropriate antibiotic use is the primary cause of AMR, responses to this phenomenon prioritize to promote
public awareness about AMR (WHO 2015). Nonetheless, it is evidenced that public awareness about AR is
insufficient even in wealthy countries (R. R. Carter 2016, L. K. Watkins et al., 2015), and it is more severe in low-
and middle income countries, where antibiotic use without a prescription is prevalent (F. Alhomoud 2017, M.Ocan
2015, G. Nepal et al., 2018),

For example, a recent survey conducted by the World Health Organization indicated that most of the respondents
in developing countries believed that antibiotics could be used to treat viral infections (WHO 2017). Many
educational interventions have been conducted worldwide to enhance awareness, knowledge, and practice in
antibiotic use; however, the effects were not clear and varied across study settings (E. L. A. Cross 2017, C. A. M.
McNulty 2010, B. Huttner et al., 2010).

As an interdisciplinary field, the social dimensions of the problem are being recognized in global AMR policy,
which are typically addressed via education and awareness-raising activities aimed at governmental staff,
healthcare workers and the general public (London: The UK Prime Minister, 2016 ).

AIM AND OBJECTIVE

To describe antibiotic-related knowledge, attitudes, practices, in addition to assess the antibiotic access and
resistance from general rural population.

The aim of this study is to explore the knowledge, attitudes, inflammatory response and resistance towards
antibiotic use among rural population.

PLAN OF WORK, METHODS AND TECHNIQUES:
1. STUDY DESIGN: Cross sectional study.

2. STUDY SUBJECTS: Tertiary Care Teaching Hospital - Kadapa and Government General Hospital —
Madanapalle, Andhrapradesh, India — Patients and their attenders those attending to OP and In-Patient
admission wards from rural areas.

3. METHOD: After IEC — Government Medical College, Kadapa, Andhrapradesh, India, IEC No.026,
ACAD/E3B/2023-2024, approval the data collected from November 2023 to April 2024.

Our study design was a cross sectional survey about rural health behaviors across — Patients and their attenders
those attending to OP and In-Patient admission wards from rural areas at Tertiary Care Teaching Hospital, Kadapa
and Government General Hospital — Madanapalle, Andhrapradesh, India, with oral informed consent.

Information about socioeconomic status and awareness regarding prescription medicine use, antibiotic use, and
Antimicrobial resistance study was done with structured questionnaire.

All the respondents got information about the nature of the study, and oral informed consent was obtained before
conducting the study.

The questionnaire comprised four sections:

1. Sociodemographic characteristics of respondents and

2. A section on each of knowledge, attitudes and practices relating to antibiotics and their use.

3. Questions about knowledge were divided into four domains, namely “identification of antibiotics”, “knowledge

LR N3

on the role of antibiotics”, “side-effects of antibiotics” and “antibiotic resistance”.

The questions on attitudes are divided into two domains: a. “preference for use of antibiotics” and b. “antibiotic
resistance and safety”.

4. The seven questions relating to practices are not divided into domains.

The English version of the questionnaire was translated into local language and back translated into English to
ensure the accuracy of the translated text.

INCLUSION CRITERIA:

Patients and their attenders those attending to OP and In-Patient admission wards from rural areas at GGH,
Kadapa, GGH — Madanapalle, Andhrapradesh, India, and willing to participate in the study.

EXCLUSION CRITERIA: Patients and their attenders those attending to OP and In-Patient admission wards
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from rural areas at GGH, Kadapa, GGH — Madanapalle, Andhrapradesh, India, and those who are not willing to
participate in the study.

ETHICAL CLEARANCE: The Cross-sectional study was approved and ethically cleared by the Institutional
Ethics Committee of Government Medical College, Kadapa, Andhrapradesh, India, prior to its commencement.
IEC No.026, ACAD/E3B/2023-2024. Participants were informed about the nature and purpose of the study, and
oral informed consent was obtained before the data collection. The study was conducted in accordance with ethical
guidelines. Participant confidentiality was maintained throughout the study.

STATISTICAL ANALYSIS:

All the study data were enterd into the computer database using standard format, checked for errors and verified.
Data maintained in the computer sheets were organised by SPSS version 20 software for Windows. Data will be
peresented in aprropriate Tables by caliculating of percentage, rate etc.

RESULTS AND DISCUSSION:

We used guidelines developed by the World Health Organization (WHO 2015), for the socio-economic status
selection of rural public participated in the study with a structured questionnaire (U.S. Agency 2008, Huang SS
2007, Togoobaatar G et al., 2010).

Demographic Overview: A Profile by Age and Gender

The collected data reveals a vibrant community primarily composed of young and early-career individuals. The
most prominent demographic was the young adult (21-40 years) group, representing nearly 230 members of the
study. Within this, there was a notable female presence, with 137 women compared to 93 men. This trend was
mirrored in the youth and adolescent  (5-20 years) category, which follows closely with 208 individuals. This
group also leans toward a higher female representation, totalling 121 females and 87 males. In contrast, the middle-
aged (41-60 years) cohort shows a perfectly balanced distribution, with exactly 65 men and 65 women
contributing to the 110. Finally, the senior demographic (61-85 years) represents the smallest portion of the
community with 32 individuals, though it is the only category where men (20) slightly outnumber women (12).
This notable female presence was due to their participation as patients and as attenders of the patients. Which
shows females to have better practices

with regard to antibiotic use, a comparable result to a Hong Kong study - You J 2008.

A Socio-Economic Profile of the Community

Economic Education Trends Observations

Classification

Non-Poor High concentration of Degrees, | Stable economic status even  with
Postgraduates, and Diplomas Secondary/Vocational levels.

Near-Poor High Degree-attainment in youth; High | Education is high among youth, but economic
Illiteracy in seniors. transition is pending.

Poor Mix of Degrees (Youth) and widespread | Strongest correlation between lack of
Illiteracy (Seniors). education and poverty in ages 40+.

The data highlights a strong link between education and economic status, with the community divided into Near
Poor, Poor, and Non-Poor groups. Younger individuals (16-25) largely hold university or postgraduate degrees
across all economic tiers, indicating that higher education has not yet translated into financial stability for many.
In contrast, older adults (45-85), especially in Poor and Near Poor groups, show high levels of illiteracy or only
basic education, reflecting past barriers to access. The Non-Poor group uniquely includes individuals with
secondary or diploma qualifications who maintain stable incomes. Overall, the community is in transition, with
an educated younger generation and a less-educated, more economically vulnerable older population (Anant
Nepal, 2019). This shows that the rural study participants who attended the Tertiary Care Teaching Hospital and
Government General Hospital, having awareness about health care facilities.

Rural Public Awareness about Antibiotic Use, Inflammatory responses and Resistance:
Data collected via paper-based questionnaires as described below,
L Knowledge about antibiotics were divided into four domains

A. “Identification of antibiotics”: al. Amoxicillin is an antibiotic, a2. Paracetamol is an antibiotic, a3.
Aluminium hydroxide+ Magnesium hydroxide (antacid) is an antibiotic

B. “Knowledge on the role of antibiotics”: bl. Antibiotics are useful for killing germs, b2. Antibiotics
are often needed for cold and flu illness, b3. Diarrhoea gets better faster with antibiotics
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C. “Side-effects of antibiotics”: cl. Antibiotics can kill “good bacteria” present in our bodies, c2.
Antibiotics can cause secondary infections after killing good bacteria present in our bodies, c3.
Antibiotics can cause allergic reactions....

D. “Antibiotic resistance”: dl. If bacteria are resistant to antibiotics, it can be very difficult to treat the
infections they cause, d2. Many infections are becoming increasingly resistant to treatment by antibiotics,
d3. Misuse of antibiotics can lead to antibiotic resistance.

1I. Attitudes and Practices about antibiotics were divided into two domains

A. “Preference for use of antibiotics: al. When I have a cold, I should take antibiotics to prevent getting a more
serious illness, a2. When I get a fever, antibiotics help me to get better more quickly, a3. I would rather take an
antibiotic that may not be needed than wait to see if I get better without it.

B. “Antibiotic resistance and safety”: bl. Whenever I take an antibiotic, I contribute to the development of
antibiotic resistance, b2. Skipping one or two doses does not contribute to the development of antibiotic resistance,
cl. Antibiotics are safe drugs, hence they can be commonly used.

111. Attitudes to doctor’s prescribing of antibiotics not divided into domains. The questionnaire is as
fallows
al. If I expect to receive an antibiotic, I am less satisfied with a doctor’s visit if I do not receive an antibiotic, a2.

If a doctor does not prescribe an antibiotic when I think one is needed, I will go to another doctor, a3. If you feel
better, after taking 2—3 doses of antibiotics, do you still complete full course of treatment ?

bl. Do you prefer to obtain antibiotics from the pharmacy rather than doctor/health worker if you have an illness,
b2. Do you prefer to take an antibiotic when you have cough and sore throat? b3. Do you consult a doctor before
starting an antibiotic?

cl. Do you check the expiry date of the antibiotic before using it? (Anant Nepal 2019, Lv B 2014, Yu M et al.,
2014).

The results of the Cross-sectional study about Awareness of Antibiotic Use, Inflammatory responses and
Resistance in rural public presented below in frequency graph 1, 2 and 3.

Frequency graph 1. Knowledge about antibiotics

Amoxicilln is antibiotic Paracetamol is antibiotic
") Antacidis antibiotic () Antibiotics kill germs
(") Antibiotics for cold and flu ") Diarrhoea better with antibiotics
;:\ Antibiotics kill good bacteria i Antibiotics cause secondary infections
) Antibiotics cause allergic reactions Resistant bacteria difficult to treat
Infections resistant to antibioti ") Misuse leads to resi
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Rural communities generally understand that antibiotics are powerful and misuse leads to resistance, showing
good overall awareness. However, important misconceptions remain—many still believe paracetamol is an
antibiotic or that antibiotics treat colds, flu, or diarrhoea. These misunderstandings often lead to unnecessary use.
The issue isn’t a lack of awareness, but uncertainty: people are less confident about when antibiotics are actually
needed and how they affect the body, such as their impact on good bacteria or risk of allergic reactions. Overall,
clearer guidance is needed to help distinguish proper antibiotic use from common remedies. This results correlates
with studies of Tshokey T 2017, McNulty CA 2007, Mouhieddine TH 2015 and Jamhour A et al., 2017.

Frequency graph 2. Attitudes and Practices about antibiotics

This analysis reveals a deep-seated reliance on antibiotics that often transcends clinical necessity, highlighting a
significant gap between public perception and medical reality. The most striking visual element is the steep
upward trajectory toward Strongly Agree for behaviors like a2. When I get a fever, antibiotics help me to get
better more quickly (57%) and b3. Antibiotics are safe drugs, hence they can be commonly used (44%). These
curves suggest that antibiotics are frequently viewed not as specialized medicine, but as a universal safety net—a
fast-pass to recovery that many consider fundamentally harmless to the individual.
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The data also uncovers a human tendency toward impatience and immediate gratification in healthcare. We see a
strong consensus in a3. I would rather take an antibiotic that may not be needed than wait to see if I get better
without it, coupled with the sentiment in c1. If I expect to receive an antibiotic, I am less satisfied with a doctor’s
visit if I do not receive an antibiotic. This just in case mentality illustrates how emotional comfort often outweighs
the scientific principle of watchful waiting. Interestingly, the blue line for al. When I have a cold, I should take
antibiotics to prevent getting a more serious illness is the only one to peak at Strongly Disagree (49%), suggesting
that while people recognize antibiotics aren't for the common cold, that logic vanishes the moment a fever or more
persistent symptom appears.

Perhaps the most critical finding for public health is the contradictory view on resistance. While there is, moderate
agreement that bl. Whenever I take an antibiotic, I contribute to the development of antibiotic resistance, the lines
for b2. Skipping one or two doses does not contribute to the development of antibiotic resistance still lean heavily
toward the Agree and Strongly Agree side (30%). This reveals a dangerous disconnect: people may understand
the concept of resistance as a global threat, but they often fail to recognize how their personal choices—like
stopping a course early or demanding unnecessary prescriptions—directly fuel that very crisis. The graph
ultimately portrays a population that values the immediate relief antibiotics provide over the long-term protection
of these vital medicines. A comparable result to that found in studies of Awad Al 2015 and Widayati A ef al,
2012.
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Frequency graph 3. Attitudes to doctor’s prescribing of antibiotics

70

b okl
- a2
=+ 33
4= bl
60 ¥ b2
==
b all ]

Percentage (%)

T T T T
Almost always Often Sometimes Seldom Never
Frequency

This trend projection provides a compelling look into the behavioral patterns of antibiotic use, illustrating a
population that often balances medical guidelines with personal convenience. The most prominent feature of the
graph is the significant convergence in the Sometimes category, where nearly every behaviour peaks. This suggest
that for many, antibiotic practices are not fixed habits but are instead situational, often shifting based on the
perceived severity of an illness or the immediate pressure to recover.

A closer look at the individual profiles reveals some encouraging signs of safety-consciousness alongside notable
areas for improvement. We see a strong start in the Almost always category for b2. Consulting a doctor before
starting an antibiotic and c1. Checking the expiry date, with both behaviours shared by (47%) of respondents. This
indicates a high baseline level of caution and respect for professional oversight. However, this diligence appears
to be fragile; the high peak for a2. Completing the full course of treatment after feeling better in 2—3 doses in the
Sometimes category (57%) highlights a common human tendency to prioritize immediate comfort over the long-
term necessity of finishing a prescription.

Furthermore, the data suggests that patients often take an active, and sometimes bypass-oriented, role in their care.
The overlap between al. Going to another doctor if an antibiotic is not prescribed and a3. Obtaining antibiotics
directly from a pharmacy shows that a significant portion of the community views antibiotics as a must-have
resource rather than a strictly controlled medical tool. Whether it is bl. Taking an antibiotic for a cough or sore
throat or b3. Checking an expiry date, the prevalence of Sometimes as the dominant response underscores a critical
need for consistent public health education. It portrays a public that is aware of the tools at their disposal but
remains inconsistent in applying the strict protocols necessary to ensure these medicines remain effective for
everyone. The studies of Abu Taha A 2016, Saleh Faidah H 2019 and Michaelidou M et al., 2020, has documented
the similar results.

Striking results was that most participants reported they stopped taking antibiotics when they started to experience
the anticipated side effects. This highlights the significance of educating patients and their families about potential
side effects and the fact that stopping antibiotics too soon is one of the leading causes of antibiotic resistance. Our
study also finds a positive correlation between knowledge, favorable attitudes toward antibiotics, and satisfactory
practices of similar studies by Lim JM 2021 and Jali A et al., 2021.

Ultimately, these findings underscore a clear disconnect between awareness and practice. Although the patients
from rural public community attending to the Tertiary Care Teaching Hospital is familiar with basic safety
measures, their behaviour is often driven by convenience, highlighting an urgent need for more practical and
relatable health guidance with specific interventions.
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In conclusion, the study suggests that the rural public community has basic knowledge about antibiotics but lacks
complete understanding, especially regarding correct usage and differences between antibiotics and common
medicines. This highlights the need for health education programs to improve awareness and prevent misuse of
antibiotics in rural public community, which is important to control antibiotic resistance. Further research on
various awareness campaigns are recommended.
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