
ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(8): 4867-4871 (2026) 
 

4867 

 

  

 

www.bioinformation.net 
Research Article 

Volume 22(8) 
Received August 1, 2026; Revised August 31, 2026; Accepted August 31, 2026, Published August 31, 2026 

DOI: 10.6026/973206300224867 
SJIF 2026 (Scientific Journal Impact Factor for 2026) = 8.478 
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9 
 
Declaration on Publication Ethics:  
The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors 
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of 
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the 
publisher in regard to this article. 
 
Declaration on official E-mail: 
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors 
 
License statement:  
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
credited. This is distributed under the terms of the Creative Commons Attribution License 
 
Comments from readers: 
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately 
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words. 
 
Disclaimer: 
Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain 
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s) 
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and 
allows authors to specify their address and affiliation details including territory where required. 

Edited by Vini Mehta    
E-mail: vmehta@statsense.in 

Citation: Karra et al. Bioinformation 22(8): 4867-4871 (2026) 

 

Assessment of antibiotic prescribing patterns in 
practising doctors: Clinical study 
 

Srikanth Reddy Karra¹,*, Sunil Kumar Gulia², Mitali Dash³, O.V Ramanand⁴, Bhuvan Nagpal⁵, 
Albert Ashem⁶ & Rahul Tiwari⁷ 
 
¹Department of Oral Health Sciences, Kornberg School of Dentistry, Temple University, Philadelphia, Pennsylvania, United States; 
²Department of Dentistry, SHKM Government Medical College, NUH, Haryana, India; ³Department of Pathology, PGIMER and 
Capital Hospital, Bhubaneswar, Odisha, India; ⁴Department of Oral Pathology, Nimra Institute of Dental Sciences, Vijayawada 
andhra Pradesh, India; ⁵Department of Pathology & Laboratory Medicine, Tohana Manglam Diagnostics and Centre for Oral 
Pathology and Maxillofacial Diagnostics, Hisar, Haryana, India; ⁶Department of Oral Medicine and Radiology, Regional Institute of 
Medical Sciences, Imphal, Manipur, India; ⁷Department of Oral and Maxillofacial Surgery, RKDF Dental College and Research 
Centre, Sarvepalli Radhakrishnan University, Bhopal, Madhya Pradesh, India; *Corresponding author 
 
 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(8): 4867-4871 (2026) 
 

4868 

 

Affiliation URL: 

https://dentistry.temple.edu/  
https://www.gmcmewat.ac.in/Department-of-Dentistry  
https://pgimer-capitalhospital.nic.in/  
https://nimra.edu.in/  
www.tohanamanglamdiagnostics.com 
https://rims.edu.in/  
https://rkdfrdc.org/  
 
Author contact: 
Srikanth Reddy Karra - E-mail: ksr6326@gmail.com 
Sunil Kumar Gulia - E-mail: djgulia10@gmail.com 
Mitali Dash -E-mail: mitali.dash13@gmail.com 
O.V Ramanand - E-mail: ovr.1985@gmail.com 
Bhuvan Nagpal - E-mail: dr.bhuvannagpal@gmail.com 
Albert Ashem - E-mail: albertashem@ymail.com 
Rahul Tiwari - E-mail: drrahulvctiwari@gmail.com 
 
Abstract:   
Inappropriate and empirical antibiotic prescription by practising physicians remains a major contributor to the growing global 
burden of antimicrobial resistance (AMR). Therefore, it is of interest to assess the antibiotic prescribing patterns among practising 
doctors and identify common trends in drug selection, indications and adherence to prescribing guidelines. A cross-sectional clinical 
evaluation of prescriptions issued by practising physicians was conducted and analysed using descriptive statistical methods. The 
results showed that broad-spectrum antibiotics and empirical therapy were frequently prescribed, often for conditions where 
antibiotics were not clinically indicated. Thus, data shows the need for stronger antimicrobial stewardship strategies and continuing 
medical education to optimize rational antibiotic prescription practices. 
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Background:  

Designed for patients with medical histories, antibiotics 
specialized treatment of infectious diseases which are still one of 
the most important discoveries in modern medical therapy 
through the preventive use of food. Nevertheless, overuse and 
misuse of antibiotics have resulted in rapid emergence of 
antimicrobial resistance (AMR), which is now recognized as one 
of the major threats to global public health. Antimicrobial 
resistance is recognized as one of the greatest global challenges 
that compromise the ability to prevent and treat infections 
caused by bacteria, viruses, fungi and parasites [1]. The 
irrational use of antibiotics is one of the key contributors to this 
problem. Research has shown that a high percentage of 
antibiotic prescriptions are either unnecessary or inappropriate 
in the dose, duration, or indication. Global studies, for instance, 
have shown that inappropriate antibiotic prescribing can be as 
high as 38–62% particularly in outpatient and primary care 
settings [2, 3]. These expose resistant microorganisms to the 
selective pressure of antibiotics, increasing the rate at which 
resistance develops and diminishing the effectiveness of 
currently available agents. In clinical situations however, many 
antibiotics are started empirically before any microbiological 
confirmation. Although empirical therapy is crucial in some 
acute clinical settings, an overemphasis on empirical prescribing 
leads to unwarranted exposure to antibiotics and antimicrobial 
resistance. Data have indicated that three of the most common 
indications for antibiotic prescribing include respiratory tract 

infections (RTIs), urinary tract infections (UTIs) and 
gastrointestinal infections, with many of these diseases having a 
viral etiology and not requiring antibiotic therapy [4]. Recent 
research has also documented that broad-spectrum antibiotics 
such as cephalosporins, fluoroquinolones and macrolides are 
frequently administered by the physicians. This is particularly 
worrying, as wide-spectrum agents disturb the normal 
microbiota and facilitate the isolation of multidrug-resistant 
organisms [5]. In addition, these prescribing patterns can be 
shaped by a multitude of factors: the experience of the physician, 
expectations from the patient, availability of diagnostic facilities 
and promotion by pharmaceutical companies. These approaches 
faced challenges and global AMRs have led to the adaptation of 
antimicrobial stewardship programs. The focus is on promoting 
the rational use of antibiotics using guideline-based 
antimicrobial prescribing, prescription auditing and clinician 
education. Stewardship interventions have been shown to 
effectively reduce inappropriate antibiotic use and clinically 
relevant outcomes [6–10]. Therefore, it is of interest to determine 
whether antibiotics were being prescribed appropriately by 
doctors in their routine clinical practice. 
 
Materials and Methods: 
A clinical study was performed to examine the prescriptions of 
antibiotic drugs by practising physicians. The research 
methodology was cross-sectional observational and they 
performed the study in outpatient and inpatient clinical settings 
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over a period of six months. The study included practicing 
physicians from various specialties, including general medicine, 
surgery and primary care. During the study period, a 
convenience sample of 120 prescriptions was included. 
Comprehensive data on antibiotics prescribed by involved 
doctors were obtained to determine the type of antibiotic(s) 
prescribed, indications for use, number of antibiotics per 
prescription and compliance with recommended prescribing 
guidelines. The analysis included prescriptions with at least one 
type of antibiotic and excluded incomplete or illegible 
prescriptions. Data were collected using a standardised data 
collection form developed for the study. The following patient 
demographics, clinical diagnosis, antibiotic used, dosage form, 
route of administration and duration of therapy was recorded in 
the form. Antibiotics were classified by pharmacological class as 
penicillin, cephalosporins, macrolides, fluoroquinolones and 
others. The tendency and fact to prescribe antibiotics 
inappropriately were measured with respect of antibiotic 
prescriptions rationality that is clinician used evidence based 
guidelines or guidelines of antimicrobial stewardship principles. 
Indication, dosing and duration of therapy for prescriptions 
were assessed. Examples of inappropriate use, such as 
prescribing antibiotics for viral infections, were reported. The 
collected data were analyzed statistically using SPSS software. 
Data were summarized using descriptive statistics (frequencies, 
percentages and mean values when appropriate). Categorical 
variables were reported as proportions and continuous variables 
are given as mean ± standard deviation. Data collection was 
done after approval of the study by the institutional ethics 
committee. The confidentiality of all patient and physician 
information was maintained during all stages of the study. 
 
Results: 
This study involved analysis of 120 antibiotic containing 
prescriptions issued by practising doctors. Results showed that 
there was a significant variation in antibiotic prescription 
patterns, with respect to the class of antibiotics, indications for 
therapy and number of antibiotics per prescription. The 
demographic profile of patients whose prescriptions were 
eligible for inclusion in the study is shown in Table 1. Most of 
the patients belong to age group 21–40 years, which is well 
known group coming for medical care. This study population 
was predominantly male, accounting for slightly more than half 
of the patients. Study results indicate that bacterial infections 
treated with antibiotics are similarly prevalent among younger 
and middle-aged adults as would be expected by outpatient 
clinical practice. The distribution of antibiotics prescribed 
according to pharmacological class is shown in Table 2. The 
most commonly prescribed antibiotics were cephalosporins, 
followed by penicillin and fluoroquinolones. Fewer prescriptions 
of macrolides and other classes of antibiotics over time. Much 
higher proportions of cephalosporins used show a general 
tendency to prefer using big guns when prescribing by active 
practitioners. This class of prescribing patterns can lead to the 
emergence of antimicrobial resistance when these drugs are used 
outside their clinical indications. Clinical indications for which 

antibiotics were prescribed are outlined in Table 3. The most 
frequent indication was for respiratory tract infections, followed 
by urinary and gastrointestinal infections. Of a less proportion, 
also antibiotics were listed for skin and soft tissue infections. The 
prevalence of respiratory infections reflects the typical 
outpatient presentations, but certainly many respiratory illnesses 
are viral in nature and may lend themselves to more 
opportunities for unnecessary antibiotic over-prescription. This 
is shown in Table 4 where the number of antibiotics per 
prescription being prescribed. Most prescriptions had a single 
antibiotic, suggesting relatively rational use in many cases. 
However, some of our prescriptions had combination antibiotic 
therapy where two or more antibiotics were prescribed at the 
same time. When combination therapy is not clinically justified, 
such practices may increase treatment costs and cause 
antimicrobial resistance. 
 
Table 1: Demographic distribution of patients (n = 120) 

Variable Frequency Percentage (%) 

Age Group   
<20 years 18 15.0 
21–40 years 52 43.3 
41–60 years 34 28.3 
>60 years 16 13.4 
Gender   
Male 66 55.0 
Female 54 45.0 

 
Table 2: Distribution of antibiotics by drug class 

Antibiotic Class Frequency Percentage (%) 

Penicillin 32 26.7 
Cephalosporins 46 38.3 

Fluoroquinolones 20 16.7 
Macrolides 14 11.7 
Others 8 6.6 

 
Table 3: Indications for antibiotic prescription 

Indication Frequency Percentage (%) 

Respiratory tract infections 44 36.7 
Urinary tract infections 28 23.3 
Gastrointestinal infections 22 18.3 
Skin infections 16 13.3 
Others 10 8.4 

 
Table 4: Number of antibiotics per prescription 

Number of Antibiotics Frequency Percentage (%) 

One antibiotic 74 61.7 
Two antibiotics 34 28.3 
Three or more 12 10.0 

 
Discussion: 

This study evaluated prescription patterns of antibiotics among 
serving physician and privileged the key trends of antibiotic 
usage. Results revealed that broad-spectrum antibiotics were 
often prescribed, respiratory tract infections represented the 
most common indication for antibiotic treatment and empirical 
prescribing was still prevalent in clinical practice. These findings 
are aligned with global concerns over indiscriminate usage of 
antibiotics and their potential contribution to antimicrobial 
resistance (AMR) development. These findings are consistent 
with those reported by Trikha et al., who observed that broad-
spectrum antibiotics were frequently prescribed by physicians, 
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with considerable variation in prescribing practices and gaps in 
antimicrobial stewardship. Their study also highlighted that 
improving physician education, adherence to evidence-based 
prescribing guidelines and strengthening antimicrobial 
stewardship programmes are essential to promote rational 
antibiotic use and mitigate the growing burden of antimicrobial 
resistance (AMR) [8]. Antimicrobial resistance (AMR) has been 
identified as one of the greatest public health threats of the 21st 
century, with inappropriate prescribing and over-use of 
antibiotics in healthcare settings being major drivers [11]. In this 
study, the most common class of prescribed antibiotics were 
cephalosporins. This finding has been noted in several studies 
examining prescribing patterns within outpatient care and 
hospital settings. Browne et al. of global antibiotic use trends 
revealing a significant increase in broad-spectrum antibiotics 
administration like cephalosporins and fluoroquinolones in 
many areas of the world [12]. The authors noted that increased 
broad-spectrum agents usage contributes substantially to the 
expansion of multidrug-resistant organisms (MDROs). This 
necessitates rational antibiotic selection in accordance with 
available microbiological data and clinical guidelines in order to 
limit resistance development. In the present study, there is 
another considerable observation that respiratory tract infections 
were the most frequent clinical indication for prescribing 
antibiotics. This pattern has been repeatedly documented in 
studies of antibiotics for outpatients. A study by King et al. 
estimates that respiratory infections accounted for the highest 
percentage of antibiotic prescriptions written during outpatient 
visits in the US, despite a high percentage of these being viral 
illnesses and not requiring antimicrobial therapy [13]. The use of 
antibiotics inappropriately for viral respiratory illnesses is one of 
the largest targets for antimicrobial stewardship interventions. In 
a clinical setting, empirical antibiotic therapy is performed more 
frequently than microbiological diagnostic facilities such as 
culture and sensitivity tests. But excessive reliance on empirical 
treatment may cause an incorrect choice of antibiotic. Mittal et al. 
stated that antimicrobial stewardship programs should support 
the use of culture-guided therapy as well as provide incentives 
to clinicians to review and adjust empirical antibiotic regimens 
after microbiological results are available [14]. Stewardship 
strategies, including prescription auditing, feedback and clinical 
guidelines implementation have positively impacted 
prescribing. Demographic results of the current investigation 
showed that most of antibiotic prescriptions were written for 
young and mid aged adults. This trend confirms that this 
generation tends to get infections more frequently and visits the 
health care system more times. Observational studies of 
antibiotic prescribing patterns in clinical practice have reported 
similar demographic trends [15]. Using demographic trends to 
target the right patient populations where stewardship 
interventions would work best is important. Physician behavior 
physician habits and clinical decision making are drivers of 
antibiotic prescribing. Some physicians will prescribe antibiotics 
even when there is not a strict indication for them due to 
diagnostic uncertainty, perceived patient expectations or time 
constraints. Sekandarzad et al. performed a systematic review 

noted that both behavioural and institutional determinants drive 
prescribing decisions for antibiotics and suggested performance-
based interventions such as educational initiatives, adherence to 
guidelines plus decision support tools, etc. [16]. Recently, 
technological innovations have broken ground as valuable tools 
to enhance antibiotic prescribing and stewardship efforts. 
Clinical decision support systems embedded in electronic health 
records have been demonstrated to help physicians choose 
appropriate antibiotic regimens tailored to patient characteristics 
and local resistance patterns. Research assessing these digital 
stewardship strategies has shown changes in guideline 
adherence and decreased inappropriate antibiotic prescribing 
[17]. Antimicrobial stewardship programmes have been widely 
recognised as a key strategy to promote appropriate antibiotic 
use. Almeleebia et al. did the first of these systematic reviews 
and identified that stewardship interventions led to a significant 
reduction in inappropriate antibiotic prescribing with no effects 
on mortality and improvements in patient outcomes [18]. These 
findings highlight the need for implementing structured 
stewardship programs at healthcare organizations. In addition, 
worldwide studies evaluating trends in antimicrobial resistance 
provide strong evidence for the requirement of collaborative 
actions to decrease appropriate antibiotic use. Hadano et al. At a 
global scale, antimicrobial resistance reports show that it causes 
a significant burden of morbidity and mortality, with 
inappropriate antibiotic prescribing noted as one of the major 
contributing factors [19]. Alleviating this problem is a collective 
responsibility that demands the collaboration of healthcare 
providers, policymakers and public health authorities [20]. In 
conclusion, the study results are in agreement with the existing 
global evidence of antibiotic prescribing practices. These 
findings indicate excessive usage of broad-spectrum antibiotics 
and prescriptions based on empirical evidence, highlighting the 
need for improvement in strategies regarding antimicrobial 
stewardship. Improving antibiotics through better physician 
education, guideline-concordant prescribing and reliance on 
digital decision support tools may effectively reduce antibiotic 
use and combat the rising problem of antimicrobial resistance. 
 
Conclusion: 

We show that broad-spectrum antibiotics and empirical therapy 
are more frequent prescriptions given by practicing physicians. 
Respiratory tract infection was the most common reason for 
antibiotic use, likely an indication of overprescribing. 
Strengthening antimicrobial stewardship programs and 
promoting guideline-based prescribing practice are crucial to 
promote rational antibiotics use and control the burden of AMR. 
 
Advancement to knowledge:  
This study provides updated clinical insight into current 
prescribing behaviours among practising physicians and 
identifies key areas requiring intervention for improved 
antibiotic stewardship. 
 
References:  



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(8): 4867-4871 (2026) 
 

4871 

 

[1] Hailesilase GG et al. Antimicrob Resist Infect Control. 2024 
13:133. [PMID: 39506819]  

[2] Koh SWC et al. Antibiotics (Basel). 2025 14:309. [PMID: 
40149119]  

[3] Kim YC et al. BMC Infect Dis. 2025 25:1627. [PMID: 
41267000]  

[4] Ababneh MA et al. Expert Rev Pharmacoecon Outcomes Res. 
2024 24:405. [PMID: 38064312]  

[5] Sumon SA et al. J Hosp Infect. 2024 144:56. [PMID: 38070709]  
[6] Silva JBB et al. J Am Med Dir Assoc. 2024 25:769. [PMID: 

38428833]  
[7] Aiesh BM et al. Sci Rep. 2023 13:5040. [PMID: 36977796]  
[8] Trikha S et al. J Family Med Prim Care. 2020 9:3937. [PMID: 

33110790] 
[9] Pallares C et al. BMC Infect Dis. 2022 22:420. [PMID: 

35501756]  
[10] Khadem TM et al. Open Forum Infect Dis. 2022 9:ofac235. 

[PMID: 35836746]  

[11] https://pubmed.ncbi.nlm.nih.gov/35065702/ 
[12] Browne AJ et al. Lancet Planet Health. 2021 5:e893. [PMID: 

34774223]  
[13] Soucy J-PR et al. Microbiol Spectr. 2024 12:e00017. [PMID: 

38411087]  
[14] Mittal N et al. Antibiotics (Basel). 2024 13:673. [PMID: 

39061355]  
[15] Shebehe J et al. BMC Public Health. 2021 21:1041. [PMID: 

34078338]  
[16] Sekandarzad A et al. Front Med (Lausanne). 2025 12:1549355. 

[PMID: 40475964]  
[17] Keizer J et al. J Med Internet Res. 2022 24:e33531. [PMID: 

35275082]  
[18] Almeleebia TM et al. J Clin Med. 2024 13:5060. [PMID: 

39274274]  
[19] Hadano Y et al. Sci Rep. 2022 12:15135. [PMID: 36071095]  
[20] Waldock WJ et al. NPJ Antimicrob Resist. 2026 4:15. [PMID: 

41775897] 

 
 

Caveat Emptor is applicable among the literate community where  
required and possible. The publisher, its journal, editors and the  
internal/external reviewers take adequate steps to check, evaluate, correct,  
edit, revise and improve content where possible and required. 

 


