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ABSTRACT

Adherence to prescribed medical regimens is essential for the successful eradication of bacterial pathogens and the
preservation of global health. However, in contemporary clinical practice, the premature cessation of antibiotic
treatment has emerged as a critical driver of antimicrobial resistance (AMR). The phenomenon of incomplete antibiotic
courses is closely linked with patient misconceptions regarding symptom relief, lack of health literacy, and the
perceived burden of long-term medication. This study aims to investigate the primary socio-behavioral causes
contributing to treatment of non-adherence and to analyze the subsequent biological consequences on microbial
selection and resistance development. Data was collected through a structured survey exploring patient motivations
for stopping medication early, awareness of AMR risks, and the self-reported frequency of leftover antibiotics. The
findings highlight a significant disconnect between the clinical necessity of full-course therapy and
the patient's behavior of equating "feeling better" with "being cured." By identifying the patterns and perceptions that
lead to sub-lethal dosing, this research underscores the urgent need for targeted patient education and the
implementation of robust stewardship programs to safeguard the efficacy of current antimicrobial therapies.
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INTRODUCTION

Antimicrobial resistance (AMR) is an escalating public
health crisis, posing significant threats to the efficacy
of treatments for infectious diseases globally. This
phenomenon arises when microorganisms—such as
bacteria, viruses, fungi, and parasites—develop
mechanisms that render medications ineffective. The
growing prevalence of AMR not only complicates
treatment regimens but also results in longer hospital
stays, higher medical costs, and increased mortality
rates. In this article, we will explore the intricate
mechanisms underlying AMR, its implications for
healthcare systems, and potential strategies to combat
this formidable challenge. [1-15]

Understanding AMR: A Global Health Concern

AMRis recognized as one of the most pressing issues
in contemporary medicine. As antibiotics and other
antimicrobials are misused or overused, pathogens
evolve resistance, leading to infections that are more
difficult to treat. The World Health Organization (WHO)
has warned that AMR could lead to a future where
minor infections become life-threatening, drastically
reversing medical advancements made over the past
century.

Mechanisms of Resistance: How Pathogens
Adapt

Antimicrobial resistance arises through a range of
adaptive mechanisms that enable microorganisms to
withstand the effects of antimicrobial agents. These
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mechanisms include enzymatic inactivation of
antibiotics, alterations in antibiotic targets, reduced
cell-wall permeability, activation of efflux pumps, and
the utilization of alternative metabolic pathways. In
addition to intrinsic resistance, microorganisms
may acquire resistance through genetic mutations or
through the transfer of resistance genes between
organisms. The extensive and often inappropriate use
of antimicrobial agents further intensifies selective
pressure, promoting the survival and spread of
resistant strains. Moreover, the ability of resistance
determinants to disseminate through both vertical and
horizontal gene transfer facilitates their movement
across  bacterial  populatons  and  even
between different species. Together, these processes
illustrate the dynamic and multifaceted nature of
antimicrobial resistance, emphasizing the importance
of responsible antimicrobial use and continued
research efforts to limit its growing global impact.

Clinical Consequences of antimicrobial
resistance

Antimicrobial resistance has significant clinical
implications, as infections caused by resistant
microorganisms are often more difficult to treat and
may lead to prolonged illness, treatment failure, and
increased healthcare costs. In such cases, patients
may require alternative or more potent antimicrobial
therapies, which can be less accessible and may carry
greater risks of adverse effects. The rising prevalence
of multidrug-resistant organisms further complicates
treatment strategies and threatens the effectiveness of
commonly  used  antbiotics.  Consequently,
antimicrobial resistance not only compromises patient
outcomes but also places an increasing burden on
healthcare systems, highlighting the importance of
responsible antibiotic use and improved patient
awareness regarding appropriate
antimicrobial therapy.

Role of Antibiotic Stewardship

Antibiotic stewardship plays a critical role in limiting the
emergence and spread of antimicrobial resistance by
promoting the responsible and appropriate use of
antimicrobial agents. Stewardship initiatives focus on

ensuring that antibiotics are prescribed only when
necessary, in the correct dosage, and for
the appropriate  duration. In addition, educating
patients about the importance of completing prescribed
antibiotic courses and avoiding unnecessary antibiotic
use is essential to reduce behaviors that contribute to
resistance  development.  Effective  stewardship
strategies therefore support both optimal patient care
and the long-term preservation of antibiotic
effectiveness.

Antimicrobial resistance is driven by multiple
interconnected  factors, including inappropriate
antibiotic use, genetic adaptability of microorganisms,
and the limited development of new antimicrobial
agents. The increasing prevalence of resistant
pathogens, particularly multidrug-resistant gram-
negative organisms, poses significant challenges for
clinical treatment and threatens the effectiveness of
currently available therapies. Researchers emphasize
that addressing AMR requires a combination of
improved antimicrobial stewardship, responsible
prescribing practices, and the development of
innovative therapeutic strategies. Continued research
and coordinated public health efforts remain essential
to limit the spread of resistant organisms and preserve
the efficacy of existing antimicrobial treatments.The
reviewed studies indicate that antimicrobial resistance
is a growing global health concern driven by the misuse
and overuse of antibiotics, along with the natural ability
of bacteria to evolve through mutations and horizontal
gene transfer. The literature also highlights the
significant clinical and economic impacts of resistant
infections, including increased hospitalizations and
higher healthcare costs. These findings emphasize the
need for stronger antimicrobial stewardship and
improved public awareness to address the continuing
challenge of antimicrobial resistance.

Charani, Esmita, and Alison Holmes. "Antibiotic
stewardship—Over the past two decades, significant
efforts have been made to optimize antibiotic use in
hospitals to address the growing threat of antimicrobial
resistance. However, antibiotic decision-making often
remains suboptimal due to limited resources for
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stewardship programs and the influence of social and
cultural factors within healthcare settings. Variations in
prescribing practices across specialties and limited
involvement of allied healthcare professionals further
contribute to inconsistent antibiotic use. These findings
highlight the need for context-specific stewardship
interventions that consider professional dynamics and
institutional practices to improve antibiotic use and
ultimately enhance patient outcomes.

Antibiotic resistance is an escalating global threat that
requires both the development of new antimicrobial
agents and the more responsible use of existing
antibiotics. Evidence suggests that effective mitigation
strategies include regulatory measures, public health
policies, and improved clinical practices aimed at
promoting appropriate antibiotic use. Strengthening
antimicrobial stewardship programs, increasing public
awareness, and supporting healthcare professionals in
evidence-based prescribing are essential steps to
reduce unnecessary antibiotic use and limit the
progression of antimicrobial resistance.

The reviewed literature emphasizes that multidrug-
resistant organisms (MDRO) represent a critical public
health threat due to their widespread prevalence, high
virulence, and resistance to multiple antibiotics.
Studies highlight the contribution of human and animal
antibiotic use, environmental contamination, and
bacterial genetic adaptability to the dissemination of
MDRO. Effective strategies to combat this threat
include robust surveillance systems, strict infection
control measures, appropriate antibiotic therapy, and
the development of novel antimicrobials and biocides.
A coordinated “One Health” approach, integrating
human, animal, and environmental health, is essential
to limit the spread of resistant pathogens and
safeguard public health.

While the discovery of new antimicrobial agents
remains an important strategy, the pace of drug
development lags behind the rapid evolution of
multidrug-resistant  bacteria. ~ Current  research
emphasizes the potential of alternative approaches,

including combination therapies, bacteriophage
therapy, antimicrobial adjuvants, and nanotechnology,
to enhance the efficacy of existing antimicrobials.
These emerging strategies, alongside a clear
understanding of the causes and mechanisms of AMR,
offer promising avenues to curb the spread of
resistance and address the growing public health
threat posed by multidrug-resistant pathogens.

"Systematic literature Despite the growing prevalence
of  multidrug-resistant  organisms  (MDROs),
comprehensive data on the burden and clinical
outcomes of infections caused by these pathogens
remain limited. The ABOUT-MDRO project seeks to
address this gap by systematically evaluating the
impact of key infections due to target MDROs,
providing crucial insights into their epidemiology,
associated morbidity and mortality, and the challenges
they pose to healthcare systems. These findings
highlight the urgent need for improved surveillance,
targeted interventions, and strategies to mitigate the
public health impact of MDRO infections.

The economic and health burden of antimicrobial
resistance is substantial and projected to worsen
globally. According to OECD estimates, resistant
infections could cause 2.4 million deaths in Europe,
North America, and Australia over the next 30 years,
with annual costs reaching up to US$3.5 billion. Low-
and middle-income countries are particularly
vulnerable, with current resistance rates already
ranging from 40-60% in nations such as Brazil,
Indonesia, and Russia, and predicted to increase at a
faster rate than in high-income countries. Recent
European data indicate that the burden of resistant
infections rivals that of influenza, tuberculosis, and
HIV/IAIDS combined, disproportionately affecting
infants and the elderly. Alarmingly, 39% of these
infections are caused by bacteria resistant to last-line
antibiotics, posing serious challenges for treatment
and highlighting the urgent need for effective
interventions.
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Comparative analyses of infections caused by
antimicrobial-resistant versus susceptible bacteria
indicate substantially worse outcomes for resistant
infections. Across 175 reports of nosocomial and
community-acquired infections, patients with drug-
resistant strains experienced at least twice the
mortality, hospitalization rates, and length of hospital
stay compared to those with susceptible strains. These
poor outcomes result from both ineffective
antimicrobial therapy and complications arising from
prior treatments. Collectively, these findings
demonstrate that antimicrobial resistance not only
poses a major public health challenge but also
imposes a significant economic burden on healthcare
systems.

Antimicrobial resistance (AMR) is a pressing global
health challenge driven by the misuse and overuse of
antibiotics in humans, animals, and agriculture, leading
to the emergence and spread of resistant
microorganisms. Since the discovery of penicillin,
multidrug-resistant  pathogens have increasingly
complicated infection management, threatening
routine medical procedures and posing severe risks to
human and animal health. Microbial mechanisms such
as enzymatic modification and biofilm formation further
enhance resistance, while the economic burden of
AMR is projected to reach trillions of dollars globally.
Effective mitigation requires a One Health approach
that integrates human, animal, and environmental
perspectives, supported by robust surveillance,
antimicrobial stewardship, research on new therapies,
and public education. International collaboration and
innovative tools, including artificial intelligence for
improved diagnostics and treatment, are essential to
preserve the efficacy of existing antibiotics and limit the
growing impact of AMR.

While antibiotics and vaccines have historically
controlled bacterial infections and improved public
health, the growing threat of antimicrobial resistance
underscores the need for innovative approaches.
Advances in vaccine technology—including reverse
vaccinology, novel adjuvants, and rationally designed

bacterial  outer ~ membrane  vesicles—offer
opportunities to target multidrug-resistant bacteria.
Complementary strategies, such as enhanced delivery
of small-molecule antibacterials, modulation of host
factors, inhibition of bacterial virulence, monoclonal
antibodies, and microbiome interventions, also show
promise. Addressing AMR effectively requires both
vaccines and antibacterial therapies, supported by a
coordinated research agenda and recognition of the
societal value of interventions that prevent or treat life-
threatening bacterial infections[16, 17].

The rise of antimicrobial resistance highlights the
importance of infection prevention and control (IPC) as
a critical strategy to limit the emergence and spread of
resistant microorganisms. Exposure to antimicrobials
allows susceptible organisms to be eliminated, leaving
resistant strains to survive and propagate, which
underscores the impact of antimicrobial misuse.
Effective IPC measures, including hand hygiene,
vaccination, and adherence to clinical protocols, can
reduce the need for antibiotic use and curb the
transmission of resistant infections. Healthcare
professionals, particularly nurses, play a central role in
promoting compliance with IPC practices, leading
vaccination efforts, and ensuring the consistent
implementation of preventive strategies to mitigate
antimicrobial resistance.

METHOD

This study employed a quantitative descriptive
research design to investigate patient perceptions,
knowledge, and behaviors related to antibiotic use and
antimicrobial resistance (AMR). The design was
chosen to obtain measurable data on factors
influencing treatment adherence, awareness of AMR,
and self-reported antibiotic practices, enabling
statistical analysis of trends and correlations.

Participants

The study included 270 participants from diverse
demographic backgrounds, including varying ages,
education levels, and healthcare experiences.
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Participation was voluntary, and anonymity was
maintained to ensure honest and unbiased responses.

Data Collection Tool

A structured online questionnaire was used as the
primary data collection instrument. The questionnaire
addressed:

Frequency and reasons for premature antibiotic
discontinuation

Awareness of antimicrobial resistance and its
consequences

Self-reported storage or reuse of leftover antibiotics
Sources of information regarding antibiotics and AMR

Attitudes toward completing prescribed antibiotic
courses

The questions were designed to capture both
behavioral patterns and subjective perceptions related
to antibiotic use and AMR awareness.

Procedure

The questionnaire was distributed online via email and
social media platforms. Participants were informed of
the study’s purpose before responding, and data
collection occurred over a defined period to ensure
accessibility and convenience.

Data Analysis

Responses were compiled and analyzed using
descriptive statistical methods, including frequency
counts and percentage distributions, to identify
common behaviors and awareness levels regarding
AMR. Patterns linking patient misconceptions or
behaviors to incomplete antibiotic use were examined
to interpret their potential impact on antimicrobial
resistance.

Ethical Considerations

All participants provided informed consent before
completing the survey. No personally identifiable
information was collected, ensuring anonymity and
adherence to ethical standards for online research

RESULT

A total of 270 responses were recorded for the survey
on antibiotic use and adherence behaviors. The
participants included students, working adults, and
community members, representing a broad spectrum
of the population exposed to antibiotics.Most
respondents admitted to not always following
instructions. According to figure 1nearly 70% reported
stopping antibiotics before completing the full course.
When feeling better, only 38% continued the full
course, whereas nearly half discontinued after a few
doses, and a small fraction followed advice from family
or friends.

Have you ever stopped taking antibiotics before completing the full course?

272 responses

[ 3
[ 1)

How important do you think it is to follow the full prescribed antibiotic course to preve
resistance?
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Figure 1: Survey data about antibiotic use
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Figure 2:Results of survey based study showing
antibiotic use

According to figure 2, Based on the survey of 270
respondents, the data highlights a significant but
incomplete  public understanding of antibiotic
resistance. While a majority correctly identified
overuse (63%) and failure to complete prescribed
courses (53.7%) as primary drivers, there is a
concerning lack of awareness regarding other critical
factors. Specifically, fewer than one-third of
participants (28.9%) recognized that using antibiotics
for viral infections contributes to the problem, and only
18.1% identified the risks associated with using
leftover or shared medication. These findings suggest
that while basic concepts of "misuse” are understood,
more targeted education is needed to clarify that
antibiotics are ineffective against viruses and that self-
medication remains a high-risk behavior.

These behaviors—premature discontinuation and
improper use of leftover medications—allow surviving
bacteria, often the most resistant, to multiply. Over
time, this promotes antimicrobial resistance (AMR),
making infections harder to treat and increasing the
risk of treatment failure and spread of resistant strains.
Continuous incomplete or improper use of antibiotics,
even among people aware of its risks, thus directly
contributes to long-term public health challenges[18,
19].

Professional  guidance influenced  adherence:
According figure 3 over half of the participants
indicated they would complete the course if a doctor or
pharmacist explained the risks of incomplete use. Most
respondents (73%) recognized that finishing an
antibiotic course is very important to prevent
resistance, yet behaviors often did not match this
knowledge[17].

The survey highlights a gap between knowledge and
practice in antibiotic use. While most participants
understand the importance of completing courses,
many discontinue treatment early, mainly because
they feel better. These behaviors contribute directly to
the development of antimicrobial resistance,
underscoring the need for patient education, proper
professional guidance, and public awareness
campaigns.

DISCUSSION

The survey shows that stopping antibiotics early is
largely driven by misconceptions, such as equating
symptom relief with being cured, as well as practical
factors like forgetfulness and side effects. Improper
use of leftover antibiotics further amplifies the problem.
Biologically, these behaviors create selective pressure
that allows the most resistant bacteria to survive,
multiplying over time. This accelerates the
development of antimicrobial resistance, leading to
infections that are harder to treat, longer illness
duration, and increased risk of complications. Even
when awareness exists, behavioral habits often
override knowledge, highlighting the challenge of
translating understanding into action[16, 20].

CONCLUSION

Premature discontinuation and misuse of antibiotics
contribute directly to the rise of antimicrobial
resistance. Long-term consequences include more
difficult-to-treat infections, higher healthcare costs, and
increased public health risk. Combating this issue
requires not only raising awareness but also
addressing behavioral drivers, emphasizing the real-
world consequences of incomplete or improper
antibiotic use.
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