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on antimicrobial resistance among middle-aged patients attending family
medicine clinics.

Materials and Methods: This prospective observational cohort study was
conducted in the Department of Family Medicine at Kumaran Hospital,
Coimbatore, from January 2024 to December 2025. A total of 200 middle-aged
patients aged 40—60 years receiving antibiotic therapy for infectious conditions
were included. Demographic details, clinical characteristics, antibiotic
prescribing patterns, culture and sensitivity reports, stewardship adherence, and
clinical outcomes were systematically recorded and analyzed. Antibiotic
prescriptions were assessed according to standard stewardship guidelines.
Results: Respiratory tract infections were the most common indication for
antibiotic prescription. Broad-spectrum antibiotics, including amoxicillin-
clavulanic acid and third-generation cephalosporins, were frequently
prescribed. Escherichia coli, Staphylococcus aureus, and Klebsiella
pneumoniae were the predominant bacterial isolates demonstrating considerable
resistance to cephalosporins and fluoroquinolones. Inappropriate empirical
antibiotic use, prolonged treatment duration, and unnecessary broad-spectrum
prescribing were commonly observed during the initial study phase. Progressive
improvement in physician adherence to stewardship principles resulted in better
antibiotic selection, reduced inappropriate prescribing, and favorable clinical
outcomes.

Conclusion: Antibiotic stewardship interventions significantly improved
rational antimicrobial prescribing and contributed to reduction of antimicrobial
resistance in family medicine outpatient practice. Strengthening stewardship
programs in primary healthcare settings is essential for preserving antibiotic
effectiveness and improving patient care.
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INTRODUCTION

Antimicrobial resistance (AMR) has emerged as one
of the most significant threats to global public health
in the twenty-first century. The rapid rise in resistant
bacterial  pathogens has compromised the
effectiveness of commonly used antimicrobial
agents, resulting in prolonged illness, increased
healthcare expenditure, higher hospitalization rates,
and elevated mortality worldwide.l'! Inappropriate
and excessive antibiotic prescribing remains one of
the major drivers of antimicrobial resistance,
particularly in primary healthcare and family
medicine settings where antibiotics are frequently
prescribed for self-limiting or viral illnesses. !
Family medicine clinics constitute the first point of
contact for a large proportion of patients seeking
medical care. Physicians working in these settings are
responsible for managing a broad spectrum of
infectious diseases, including respiratory tract
infections, urinary tract infections, skin and soft
tissue infections, and gastrointestinal illnesses.
Despite established clinical guidelines, empirical and
unnecessary antibiotic prescriptions continue to
occur because of diagnostic uncertainty, patient
expectations, time constraints, and lack of adherence
to stewardship principles.’. Such prescribing
behaviors contribute substantially to the development
and dissemination of resistant microorganisms within
the community.

Antibiotic stewardship programs (ASPs) have been
recognized as an effective strategy for optimizing
antimicrobial use and minimizing the emergence of
resistance. These programs focus on ensuring the
appropriate selection, dosage, duration, and route of
antibiotic therapy while promoting evidence-based
prescribing  practices.  Implementation  of
stewardship interventions in hospital settings has
demonstrated significant reductions in inappropriate
antibiotic utilization, healthcare-associated
infections, and antimicrobial resistance rates.
However, the application of stewardship principles in
outpatient and family medicine clinics remains
relatively limited, particularly in developing
countries such as India.l”

India bears a considerable burden of antimicrobial
resistance due to unrestricted antibiotic access,
widespread empirical prescribing, over-the-counter
availability of antimicrobials, and inadequate
surveillance systems. Resistant pathogens such as
methicillin-resistant Staphylococcus aureus
(MRSA), extended-spectrum beta-lactamase
(ESBL)-producing Enterobacteriaceae, and
multidrug-resistant gram-negative organisms are
increasingly encountered in routine clinical
practice.[!  Strengthening antibiotic ~stewardship
practices within primary care settings is therefore
essential to preserve antimicrobial efficacy and
improve patient outcomes.

Middle-aged adults represent a clinically important
population because they commonly present with

chronic comorbidities and recurrent infections
requiring  antimicrobial  therapy. = Monitoring
prescribing practices and resistance trends within this
age group can provide valuable insight into patterns
of antibiotic use and opportunities for targeted
stewardship interventions. Furthermore, evaluating
stewardship adherence among family physicians may
help identify gaps in prescribing behavior and
facilitate the development of standardized antibiotic
policies.

Although several international studies have
demonstrated the benefits of antimicrobial
stewardship interventions, there remains a paucity of
prospective observational data from family medicine
clinics in South India. Limited evidence is available
regarding the effectiveness of stewardship measures
in reducing inappropriate antibiotic prescribing and
antimicrobial resistance in routine outpatient
practice. Therefore, the present prospective
observational cohort study was undertaken at
Kumaran Hospital, Coimbatore, to evaluate
antibiotic stewardship practices and their impact on
antimicrobial resistance among middle-aged patients
attending family medicine clinics.[”)

MATERIALS AND METHODS

Study Design and Setting
This prospective observational cohort study was
conducted in the Department of Family Medicine at
Kumaran Hospital, Coimbatore, Tamil Nadu, India,
over a period of two years from January 2024 to
December 2025. The study was designed to evaluate
antibiotic prescribing practices, adherence to
antibiotic stewardship principles, and the associated
antimicrobial resistance patterns among patients
attending family medicine outpatient clinics. A
prospective observational approach was selected to
allow systematic monitoring of prescribing behavior
and clinical outcomes in a real-world healthcare
setting without influencing physician decision-
making processes.®!
Study Population
The study population consisted of middle-aged adult
patients attending the family medicine outpatient
department who received antibiotic therapy for
suspected or confirmed infectious conditions during
the study period. Patients aged between 40 and 60
years were included because this population
frequently presents with chronic illnesses and
recurrent  infections  requiring  antimicrobial
treatment. A total of 200 participants were enrolled
using a consecutive sampling method.
Inclusion Criteria
Patients were considered eligible for inclusion if they
fulfilled the following criteria:
e Age between 40 and 60 years
e Patients diagnosed with infectious conditions
requiring antibiotic therapy
e Patients willing to provide written informed
consent
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e  Patients attending the outpatient family medicine
clinics during the study period
Exclusion Criteria
The following patients were excluded from the study:
e Critically ill patients requiring intensive care
admission
e Immunocompromised individuals, including
patients with HIV infection, malignancy, or
immunosuppressive therapy
e Patients receiving long-term prophylactic
antibiotic treatment
e Patients unwilling to participate in the study
Data Collection Procedure
Data collection was carried out prospectively using a
structured case record form developed specifically
for the study. Demographic details including age,
gender, occupation, and relevant comorbidities were
recorded at the time of enrollment. Clinical
information  regarding presenting symptoms,
provisional diagnosis, laboratory investigations, and
prescribed antimicrobial agents was documented
systematically.
Details related to antibiotic therapy included the class
of antibiotic prescribed, indication, dosage, route of
administration, frequency, and duration of treatment.
Culture and sensitivity reports were reviewed
whenever microbiological investigations were
available. Antibiotic prescriptions were assessed for
appropriateness based on standard antimicrobial
stewardship guidelines and institutional prescribing
protocols.!]
Assessment of Antibiotic Stewardship Practices
Antibiotic stewardship measures evaluated during
the study included appropriate antibiotic selection,
adherence to evidence-based prescribing guidelines,
optimization of dosage and duration, avoidance of
unnecessary broad-spectrum antibiotic use, and
implementation of de-escalation strategies whenever
clinically feasible. Physician adherence to
stewardship principles was analyzed by comparing
prescribed antimicrobial therapy with accepted
clinical recommendations for common infectious
diseases encountered in family medicine practice.l!”]
Outcome Measures
The primary outcome of the study was the reduction
in inappropriate antibiotic prescribing practices
among family medicine physicians. Secondary
outcome measures included assessment of
antimicrobial resistance trends, frequency of
multidrug-resistant organism isolation, physician
adherence to stewardship protocols, and clinical
improvement among study participants following
treatment.
Statistical Analysis
Collected data were entered into Microsoft Excel and
analyzed using the Statistical Package for the Social
Sciences (SPSS) software version 25.0. Descriptive
statistics such as mean, standard deviation,
frequency, and percentage were used to summarize
demographic and clinical characteristics. Categorical
variables were compared using the chi-square test,

while continuous variables were analyzed using
independent sample t-tests where appropriate. A p-
value of less than 0.05 was considered statistically
significant.!'!]

Ethical Considerations

The study protocol was reviewed and approved by
the Institutional Ethics Committee of Kumaran
Hospital prior to commencement of the study.
Written informed consent was obtained from all
participants before enrollment. Confidentiality of
patient information was maintained throughout the
study by anonymizing patient identifiers and
restricting access to study data only to the research
investigators. The study was conducted in accordance
with the ethical principles outlined in the Declaration
of Helsinki and Good Clinical Practice guidelines.['

RESULTS

Demographic
Participants

A total of 200 middle-aged patients attending the
Family Medicine outpatient department at Kumaran
Hospital, Coimbatore, were included in the study.
The majority of participants belonged to the age
group of 4655 years, with a mean age of 49.8 + 5.6
years. Male participants slightly outnumbered female
participants. Hypertension and type 2 diabetes
mellitus were the most frequently observed
coexisting medical conditions among the study
population. Detailed demographic and baseline
clinical characteristics are presented in Table 1. The
age and gender distribution of study participants is
illustrated in Figure 1.

Distribution of Infectious Conditions

Respiratory tract infections constituted the most
common indication for antibiotic prescription during
the study period. Urinary tract infections, skin and
soft tissue infections, and gastrointestinal infections
were also frequently encountered in routine family
medicine practice. Acute upper respiratory tract
infections represented a substantial proportion of
outpatient visits, resulting in increased empirical
antibiotic utilization. The overall distribution of
infectious conditions among the study participants is
summarized in Table 2.

Antibiotic Prescribing Pattern

Evaluation of antimicrobial prescribing patterns
demonstrated frequent use of broad-spectrum
antibiotics in the outpatient setting. Amoxicillin-
clavulanic acid, third-generation cephalosporins,
macrolides, and fluoroquinolones were among the
most commonly prescribed antimicrobial agents.
Empirical antibiotic therapy was widely practiced,
particularly in respiratory and urinary tract infections.
In several instances, antibiotics were prescribed
without microbiological confirmation of bacterial
infection. The detailed prescribing pattern of
antibiotics is presented in Table 3, while the
frequency distribution of commonly prescribed
antibiotics is depicted in Figure 2.

Characteristics of Study
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Antimicrobial Resistance Patterns
Microbiological culture and sensitivity testing
identified Escherichia coli, Staphylococcus aureus,
and Klebsiella pneumoniae as the predominant
bacterial isolates among study participants.
Resistance to cephalosporins, fluoroquinolones, and
other commonly used antibiotics was observed in a
considerable number of isolates. Extended-spectrum
beta-lactamase-producing organisms were also
identified in culture-positive urinary and respiratory
infections. These findings highlighted the increasing
burden of antimicrobial resistance within the
outpatient population. The culture and sensitivity
profile of isolated microorganisms is summarized in
Table 4, and the overall antimicrobial resistance
trends are illustrated in Figure 3.

Assessment of Antibiotic Stewardship Adherence
Assessment of physician adherence to antibiotic
stewardship  principles demonstrated variable
compliance with standard prescribing guidelines
during the initial phase of the study. Common
inappropriate  prescribing  practices  included
unnecessary antibiotic use for presumed viral
infections, prolonged treatment duration, and
empirical ~ broad-spectrum  antibiotic  therapy.
However, gradual improvement in stewardship

adherence was observed during the study period
following regular monitoring and increased
awareness regarding rational antimicrobial use.
Improvement was particularly noted in antibiotic
selection, dosage optimization, and treatment
duration. Physician adherence to stewardship
guidelines is detailed in Table 5, while the
comparison between appropriate and inappropriate
antibiotic prescribing practices is shown in Figure 4.
Clinical Outcomes and Stewardship Impact

Patients managed according to antibiotic stewardship
recommendations demonstrated better clinical
outcomes compared to those receiving inappropriate
empirical therapy. Rational antibiotic prescribing
was associated with earlier symptom resolution,
lower rates of persistent infection, and reduced need
for antibiotic escalation. Furthermore, a decline in
unnecessary  broad-spectrum  antibiotic  use
contributed to improved prescribing behavior and
reduced antimicrobial resistance trends during the
later phases of the study. The association between
antibiotic  stewardship practices and clinical
outcomes is presented in Table 6, while the overall
impact of stewardship interventions on antimicrobial
resistance reduction is illustrated in Figure 5.

Table 1: Demographic Characteristics of Study Participants (n = 200)

Variable Frequency (n) Percentage (%)
Age Group (years)

40-45 52 26.0
46-50 68 34.0
51-55 49 24.5
56-60 31 15.5
Gender

Male 112 56.0
Female 88 44.0
Comorbidities

Type 2 Diabetes Mellitus 74 37.0
Hypertension 81 40.5
Both Diabetes and Hypertension 46 23.0
No Major Comorbidity 39 19.5

Table 2: Distribution of Common Infectious Conditions Among Participants

Infectious Condition Frequency (n) Percentage (%)
Upper Respiratory Tract Infection 58 29.0

Lower Respiratory Tract Infection 34 17.0

Urinary Tract Infection 42 21.0

Skin and Soft Tissue Infection 29 14.5
Gastrointestinal Infection 21 10.5

Other Infections 16 8.0

Table 3: Pattern of Antibiotic Prescriptions in Family Medicine Clinics

Antibiotic Class Frequency (n) Percentage (%)
Amoxicillin-Clavulanic Acid 61 30.5
Third-Generation Cephalosporins 47 23.5

Macrolides 33 16.5
Fluoroquinolones 28 14.0
Nitrofurantoin 18 9.0

Others 13 6.5

Table 4: Culture and Sensitivity Profile of Isolated Microorganisms

Isolated Organism Frequency (n) Major Resistance Observed
Escherichia coli 46 Fluoroquinolones, Cephalosporins
Staphylococcus aureus 31 Methicillin Resistance

Klebsiella pneumoniae 24 ESBL Production
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Pseudomonas aeruginosa 11

Multidrug Resistance

Proteus mirabilis

Aminoglycoside Resistance

Table 5: Adherence to Antibiotic Stewardship Guidelines Among Physicians

Stewardship Parameter Appropriate Practice n (%) Inappropriate Practice n (%)
Correct Antibiotic Selection 154 (77.0) 46 (23.0)
Appropriate Dosage 168 (84.0) 32 (16.0)
Appropriate Duration 149 (74.5) 51(25.5)
Avoidance of Unnecessary Broad-Spectrum Use 141 (70.5) 59 (29.5)
Guideline-Based Prescription 158 (79.0) 42 (21.0)

Table 6: Association Between Antibiotic Stewardship Practices and Clinical Outcomes

Clinical Outcome (S;:vlvgg;ishlp-Gulded Therapy l(\il(::‘-z(iuldelme Therapy
Complete Symptom Resolution 136 24
Persistent Symptoms 14 11
Need for Antibiotic Escalation 6 5
Repeat Outpatient Visit 8 9
Hospital Admission 3 4
Frequency
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DISCUSSION

The present prospective observational cohort study
evaluated antibiotic prescribing practices and the
impact of antibiotic stewardship measures among
middle-aged patients attending family medicine
clinics at Kumaran Hospital, Coimbatore. The
findings of the study demonstrated that inappropriate
and empirical antibiotic prescribing remained
common in outpatient clinical practice, particularly
for respiratory and urinary tract infections. However,
progressive improvement in rational antibiotic
utilization and physician adherence to stewardship
principles was observed during the study period
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following implementation of stewardship-focused
monitoring and awareness measures.['3]

Respiratory tract infections constituted the most
frequent indication for antibiotic prescription in the
present study. Similar findings have been reported in
previous outpatient stewardship studies, where
respiratory infections accounted for a substantial
proportion of unnecessary antimicrobial
prescriptions despite their predominantly viral
etiology.l'Y Excessive empirical antibiotic use in
respiratory infections continues to be a major
contributor to antimicrobial resistance worldwide.
The tendency to prescribe antibiotics because of
diagnostic uncertainty, patient expectations, and fear
of complications remains a significant challenge in
primary care settings.

The present study also demonstrated predominant use
of broad-spectrum antimicrobial agents, particularly
beta-lactam combinations, cephalosporins,
macrolides, and fluoroquinolones.  Frequent
utilization of these agents has been associated with
increasing resistance among common community
pathogens. Similar prescribing trends have been
documented in developing countries where broad-
spectrum antibiotics are often preferred because of
their perceived clinical effectiveness and easy
availability.["”! Inappropriate use of broad-spectrum
antibiotics not only promotes antimicrobial
resistance but also increases healthcare costs and
exposes patients to avoidable adverse drug reactions.
Microbiological analysis in the present study
revealed substantial resistance among commonly
isolated pathogens, including Escherichia coli,
Staphylococcus aureus, and Klebsiella pneumoniae.
Resistance to cephalosporins and fluoroquinolones
was particularly evident, while extended-spectrum
beta-lactamase-producing organisms were identified
in several cases. These findings are consistent with
recent reports highlighting the growing prevalence of
multidrug-resistant organisms in outpatient and
community healthcare settings across India.['®! The
emergence of resistant pathogens within primary care
populations represents a major public health concern
because resistant infections are associated with
prolonged illness, treatment failure, increased
hospitalization, and higher mortality.

An important observation in the present study was the
gradual improvement in physician adherence to
antibiotic stewardship principles during the study
period. Increased compliance with evidence-based
prescribing recommendations resulted in better
antibiotic selection, optimization of dosage and
duration, and reduction in unnecessary broad-
spectrum antimicrobial use. These findings support
previous evidence suggesting that continuous
stewardship education, prescription auditing, and
clinician feedback can significantly improve
antimicrobial prescribing behavior in outpatient
settings.['”) The implementation of stewardship
interventions in family medicine practice therefore
represents a practical and effective strategy for
promoting rational antimicrobial therapy.

The present study further demonstrated that patients
managed according to stewardship-guided therapy
experienced favorable clinical outcomes, including
earlier symptom resolution and reduced need for
antibiotic  escalation. Rational antibiotic use
contributed not only to improved patient recovery but
also to reduction in antimicrobial resistance trends
during the later phases of the study. These findings
emphasize the importance of integrating stewardship
practices into routine family medicine services to
optimize patient care while preserving the long-term
effectiveness of available antimicrobial agents.
Despite its significant findings, the present study had
certain  limitations. Being a  single-center
observational study, the results may not be
generalizable to all outpatient healthcare settings.
The sample size was relatively limited, and the study
focused exclusively on middle-aged adults.
Additionally, microbiological investigations were
not performed in all participants because of clinical
and financial constraints. Nevertheless, the
prospective design and real-world outpatient setting
provide valuable insight into antimicrobial
prescribing behavior and stewardship effectiveness
in family medicine practice.

Overall, the findings of the present study highlight
the wurgent need for strengthening antibiotic
stewardship initiatives in primary healthcare settings.
Regular  physician training, evidence-based
prescribing protocols, antimicrobial surveillance, and
patient education programs are essential for reducing
inappropriate antibiotic use and combating the
growing burden of antimicrobial resistance in the
community.

CONCLUSION

The present prospective observational cohort study
demonstrated  that  inappropriate  antibiotic
prescribing remains a significant concern in family
medicine outpatient practice and contributes
substantially to the growing burden of antimicrobial
resistance. Respiratory and urinary tract infections
accounted for the majority of antibiotic prescriptions,
with broad-spectrum antimicrobial agents being
frequently utilized in empirical therapy. The study
also identified considerable resistance among
commonly isolated bacterial pathogens, highlighting
the increasing challenge of managing community-
acquired infections in primary healthcare settings.

Implementation of antibiotic stewardship measures
during the study period resulted in noticeable
improvement in physician adherence to evidence-
based prescribing practices. Optimization of
antibiotic selection, dosage, and treatment duration
contributed to reduction in unnecessary broad-
spectrum antibiotic use and promoted more rational
antimicrobial therapy. Patients managed according to
stewardship principles demonstrated favorable
clinical outcomes, including improved symptom

2358

International Journal of Medicine and Public Health, Vol 16, Issue 2, April- June 2026 (www.ijmedph.org)



resolution and reduced need for escalation of
treatment.
The findings of the present study emphasize the
critical importance of integrating structured
antibiotic stewardship programs into routine family
medicine practice. Continuous physician education,
regular prescription auditing, adherence to standard
treatment guidelines, and antimicrobial resistance
surveillance are essential strategies for improving
prescribing behavior and preserving the effectiveness
of currently available antibiotics.

In conclusion, antibiotic stewardship interventions in

family medicine clinics can play a pivotal role in

reducing inappropriate antimicrobial use and limiting
the progression of antimicrobial resistance.

Strengthening stewardship practices at the primary

healthcare level is therefore necessary to improve

patient care, enhance treatment outcomes, and
address the growing global threat of antimicrobial
resistance.

Recommendations

e Regular implementation  of  antibiotic
stewardship programs should be encouraged in
family medicine and primary healthcare settings.

e Continuous medical education and training
programs should be conducted to improve
physician  awareness regarding  rational
antibiotic prescribing.

e Standardized institutional antibiotic prescribing
guidelines should be developed and strictly
followed in outpatient practice.

e Routine antimicrobial surveillance and periodic
prescription audits should be performed to
monitor resistance trends and prescribing
behavior.

e  Microbiological culture and sensitivity testing
should be encouraged whenever clinically
indicated to promote targeted antimicrobial
therapy.

e Patient education regarding appropriate
antibiotic use and the dangers of self-medication
should be strengthened at the community level.

o Unnecessary empirical use of broad-spectrum
antibiotics should be minimized to reduce
selective pressure for resistant organisms.

Strengths of the Study

e The prospective observational design enabled
systematic assessment of prescribing practices
over time.

e The study was conducted in a real-world family
medicine outpatient setting, improving clinical
relevance.

e Simultaneous  evaluation of  antibiotic
prescribing patterns and antimicrobial resistance
trends provided comprehensive analysis.

e The study highlighted the practical impact of
stewardship interventions in routine outpatient
care.

Limitations of the Study

e The study was conducted at a single tertiary care
center, which may limit generalizability of the
findings.

e The sample size was relatively limited to 200
participants.

e Only middle-aged adults were included in the
study population.

e Microbiological investigations were not
performed for all patients because of clinical and
financial constraints.

e The observational study design limits direct
establishment of causality between stewardship
interventions and resistance reduction.

Future Scope

e Larger multicenter studies involving diverse
outpatient populations are needed to validate the
present findings.

e Long-term follow-up studies should be
conducted to assess sustained impact of
stewardship interventions on antimicrobial
resistance.

e Future research should evaluate stewardship
effectiveness across different age groups and
healthcare settings.

e Integration of electronic prescribing systems and
decision-support tools may further improve
antimicrobial prescribing practices.

e Additional studies focusing on patient awareness
and behavioral factors influencing antibiotic use
are warranted.
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