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Abstract

Background: Antibiotic misuse in pediatric practice contributes to antimicrobial resistance and
increased healthcare costs. Evaluating prescribing trends in pediatric outpatient settings helps
identify irrational practices, improve guideline adherence, and promote antibiotic stewardship for
safe and effective treatment of common infections in children.

Objectives: To assess antibiotic prescribing patterns, evaluate compliance with WHO prescribing
indicators, and determine factors influencing irrational antibiotic use in pediatric outpatient clinics.
Study design: cross-sectional

Place and duration of the study: This study was conducted at department of medicine bacha khan
medical college mardan from January 2023 to January 2024.

Methods: A study was conducted at department of pediatric medicine Bacha Khan Medical College
Mardan from January 2023 to January 2024 children aged 1-12 years attending pediatric outpatient
clinics. Prescriptions were analyzed using WHO core drug use indicators. Data on antibiotic type,
frequency, indication, and duration were collected using structured forms. Statistical analysis was
performed using SPSS version 24.0, with significance set at p < 0.05.

Results: A total of 250 pediatric prescriptions were reviewed. The mean age of participants was
6.2 + 3.4 years, with 54% males and 46% females. Antibiotics were prescribed in 64% of cases,
with amoxicillin-clavulanate (32%) and azithromycin (18%) being most common. The mean
number of drugs per prescription was 2.8 + 1.1, and empirical prescribing occurred in 45% of cases.
The difference in antibiotic use between age groups was statistically significant (p = 0.041).
Conclusion: The study reveals a high prevalence of antibiotic prescribing in pediatric outpatient
settings, with frequent empirical use and poor adherence to WHO guidelines. Strengthening
stewardship programs, encouraging evidence-based prescribing, and promoting awareness among
healthcare providers are vital to improving rational antibiotic utilization in children.
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Introduction

Antibiotic therapy remains one of the most widely used and impactful interventions in modern
medicine. However, inappropriate prescribing practices, particularly in pediatric populations,
have led to growing concerns regarding antimicrobial resistance (AMR), treatment failures, and
unnecessary healthcare expenditures [1]. Children are frequently prescribed antibiotics for self-
limiting viral illnesses, such as upper respiratory tract infections (URTIs), otitis media, and
pharyngitis, where antibiotic therapy is often unwarranted [2]. According to the World Health
Organization (WHO), over 50% of antibiotics globally are prescribed without proper indication or
adherence to evidence-based guidelines [3].

Pediatric antibiotic prescribing presents unique challenges due to diagnostic uncertainty, parental
expectations, and variations in physician knowledge and practice patterns [4]. Studies from low- and
middle-income countries (LMICs) have shown particularly high rates of empirical and broad-
spectrum antibiotic use, driven by limited diagnostic facilities and lack of local treatment guidelines
[5]. This trend not only increases the risk of drug resistance but also exposes children to adverse
reactions and alters the gut microbiota, which may have long-term consequences on immune and
metabolic health [6].

Globally, the prevalence of antibiotic prescription in pediatric outpatients’ ranges between 40—
70%, with penicillin, cephalosporin, and macrolides being the most frequently prescribed classes
[7]. In developing nations, inadequate enforcement of antibiotic stewardship policies, over-the-
counter availability of antibiotics, and pressure from caregivers contribute to irrational use [8].
Research has consistently shown that up to one-third of all pediatric antibiotic prescriptions are
unnecessary, emphasizing the importance of continuous monitoring of prescribing patterns [9].

The WHO’s core drug use indicators serve as a standardized tool to evaluate rational prescribing
behavior and identify deviations from accepted practice [10]. Assessing antibiotic utilization
through these indicators allows for benchmarking against international standards and helps
healthcare institutions develop targeted interventions [11]. Moreover, pediatric populations, being
highly susceptible to infections and complications, represent a critical group for promoting rational
antibiotic use [12].

Recent regional studies have highlighted suboptimal compliance with WHO indicators and national
essential medicine lists in outpatient settings [13]. Despite growing awareness, there remains a
scarcity of data from pediatric clinics in many LMICs, including Pakistan, where antibiotic overuse
continues to be a challenge [14]. Identifying prescribing trends in these settings is essential to
designing context-specific antimicrobial stewardship strategies [15].

Therefore, this study was undertaken to assess antibiotic prescribing patterns in pediatric
outpatient clinics, evaluate adherence to WHO prescribing indicators, and identify factors
influencing irrational prescribing. The findings are expected to provide valuable insight into current
practices and guide policy-level interventions to improve rational antibiotic use in pediatric
healthcare.

Methods

This study was conducted at department of medicine bacha khan medical college January 2024—
January 2025. Prescriptions for children aged 1-12 years were evaluated using WHO core
prescribing indicators. Each prescription was reviewed for antibiotic class, dose, frequency,
duration, and indication. Data were compared with WHO and national guideline standards to
determine compliance and rationality.

Inclusion criteria

A total of 250 pediatric prescriptions were included in this cross-sectional study. The study
population comprised pediatric patients aged 1 month to 14 years who attended the outpatient
department (OPD) and received at least one prescribed medication during the study period.
Prescriptions were included regardless of diagnosis, provided that age and gender details were
clearly identifiable. The mean age of the participants was 6.2 + 3.4 years, with 54% males and
46% females. Prescriptions that were incomplete, illegible, or lacking essential demographic
information were excluded from the analysis.
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Exclusion Criteria
Inpatient, emergency, or incomplete prescriptions and patients on prophylactic antibiotics were
excluded.

Data Collection
Data were collected using a structured form by trained pharmacists under pediatric supervision.
Prescriptions were reviewed manually, and data were entered into a predesigned spreadsheet for
further analysis.

Statistical Analysis

Data were analyzed using SPSS version 24.0. Descriptive statistics were used for quantitative
variables (mean, standard deviation), and frequencies were reported for categorical data. Chi-square
tests were applied for categorical associations, and p < 0.05 was considered statistically significant.
Results

A total of 250 pediatric prescriptions were evaluated. The mean age of participants was 6.2 + 3.4
years, with 54% males and 46% females. Antibiotics were prescribed in 64% of encounters. The
most commonly used antibiotic class was beta-lactams (53.1%), followed by macrolides (18.1%)
and cephalosporin’s (14.0%). The average number of drugs per prescription was 2.8 + 1.1.
Empirical prescribing was observed in 45% of cases, while adherence to WHO prescribing
indicators was 35%.

A statistically significant difference was noted in antibiotic prescribing rates across age groups (p =
0.041). Prescriptions adhering to essential medicine lists accounted for 82%, and generic
prescribing was observed in 78% of cases. The overuse of broad-spectrum antibiotics and limited
culture-based prescriptions reflect inadequate stewardship in outpatient pediatric care.

These findings underscore the pressing need for stricter implementation of antibiotic stewardship
programs, physician education, and adherence to WHO guidelines to minimize irrational antibiotic
use in pediatric populations.

Table 1: Demographic Characteristics of Pediatric Patients (n = 250)

Variable Frequency (n) | Percentage (%)
Gender

Male 135 54.0

Female 115 46.0

Age Group (years)

1-3 years 78 31.2

4-7 years 92 36.8

8—12 years 80 32.0

Mean Age (years = SD) 6.2 +34

Table 2: Distribution of Prescribed Antibiotic Classes (n = 160)

Antibiotic Class | Examples Frequency (n) | Percentage (%)
Beta-lactams Amoxicillin, Cephalosporin’s | 85 53.1

Macrolides Azithromycin, Clarithromycin | 29 18.1

Quinolones Ciprofloxacin, Levofloxacin 12 7.5

Aminoglycosides | Gentamicin, Amikacin 10 6.3

Others Cotrimoxazole, Metronidazole | 24 15.0

Table 3: Compliance with WHO Prescribing Indicators

Indicator WHO Standard (%) | Observed (%) | Remarks
Encounters with Antibiotics <30 64 Exceeds WHO threshold
Average Number of Drugs per Encounter | <2.0 2.8 Polypharmacy trend
Generic Prescribing 100 78 Suboptimal compliance
Drugs from Essential Medicines List 100 82 Needs improvement
Adherence to Clinical Guidelines >90 35 Poor adherence observed
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Discussion

The study assessed antibiotic prescribing patterns in pediatric outpatient clinics, revealing that a
substantial proportion of children were prescribed antibiotics, with beta-lactams being the most
frequently used class. These findings underscore a continuing global concern regarding irrational
antibiotic use and its contribution to antimicrobial resistance (AMR). The observed prescription rate
(64%) exceeds the WHO recommended threshold of <30%, indicating a need for improved
antimicrobial stewardship in pediatric care settings [16].

A similar study conducted in India by Bhatia et al. found that 62% of pediatric outpatients were
prescribed antibiotics, most commonly amoxicillin and cephalosporin’s, suggesting a regional
pattern of over prescription of broad-spectrum agents [17]. In Pakistan, Khan et al. reported
comparable findings, with 60.5% of pediatric patients receiving antibiotics, primarily for upper
respiratory tract infections (URTIs), even when viral etiology was likely [18]. This trend indicates a
tendency among clinicians to prescribe antibiotics empirically without microbiological
confirmation, reflecting diagnostic uncertainty and parental expectations.

The predominance of beta-lactam antibiotics observed in the current study aligns with results from
studies in Bangladesh and Egypt, where amoxicillin and cefixime were the most frequently
prescribed agents in outpatient pediatrics [19]. While these agents are generally safe and effective,
their frequent and empirical use increases the risk of resistance among common pathogens such as
Streptococcus pneumonia and Homophiles influenza. Furthermore, the relatively lower use of
macrolides and quinolones in our cohort reflects awareness of age-related contraindications and
resistance patterns, which is consistent with responsible prescribing behavior to some extent.
However, adherence to WHO prescribing indicators was suboptimal, particularly concerning
generic prescribing and compliance with clinical guidelines. Only 35% of prescriptions adhered to
standard treatment protocols, which is similar to the findings of a Nigerian study by Olayinka et al.,
who reported 32% guideline adherence among pediatric prescribers [20]. The lack of compliance
may stem from insufficient training, limited access to updated national guidelines, and the absence
of antibiotic stewardship programs in outpatient settings.

Polypharmacy was also notable in our study, with an average of 2.8 drugs per encounter. Similar
polypharmacy rates have been reported in pediatric clinics in Sri Lanka and Indonesia, emphasizing
a regional pattern in developing countries [21]. Polypharmacy increases the likelihood of drug—drug
interactions and adverse effects, which can further complicate pediatric management.

Overall, the results highlight the pressing need for educational interventions, guideline
reinforcement, and stewardship programs. The implementation of clinical decision support systems
and feedback mechanisms has been shown to reduce unnecessary antibiotic prescriptions
significantly. For instance, a recent randomized trial in Malaysia demonstrated that stewardship
training reduced inappropriate antibiotic use by 27% among pediatricians [22].

In conclusion, this study reaffirms the global challenge of antibiotic misuse in pediatrics, with
prescribing patterns reflecting both rational and irrational tendencies. Future strategies should focus
on awareness campaigns, regular audits, and integration of antimicrobial stewardship at all levels of
pediatric outpatient care to ensure safe and effective antibiotic use.

Conclusion

The study highlights a high prevalence of antibiotic prescriptions among pediatric outpatients, often
exceeding WHO recommendations. Empirical and broad-spectrum antibiotic use remains common,
emphasizing the urgent need for strengthened antimicrobial stewardship, improved clinician
awareness, and adherence to evidence-based prescribing guidelines to minimize antibiotic resistance
and enhance pediatric care quality.

Limitations
This study was limited by its cross-sectional design and reliance on prescription data without
microbiological confirmation of infection. The findings may not be generalizable to rural or
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inpatient populations. Additionally, variations in physician experience, patient expectations, and
availability of antibiotics may have influenced prescribing behavior and pattern analysis.

Future Directions

Future study should incorporate longitudinal and multicenter designs to evaluate the effectiveness of
stewardship interventions on prescribing behavior. Inclusion of microbiological data and patient
outcomes will provide a more comprehensive understanding of antibiotic use. Development of
digital prescription tracking systems could further improve monitoring and rational antibiotic
utilization in pediatric populations.
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