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Abstract 

Objectives: 

Door handles are frequently touched surfaces that may harbor pathogenic bacteria capable of 

transmitting infectious diseases. This study aimed to determine the prevalence, antibiotic susceptibility 

patterns, and plasmid profiles of bacteria isolated from door handles of washrooms from a hospital in 

Bhopal, Madhya Pradesh. 

Methods 

Sixteen (16) door-handle swab samples were collected from washrooms located in four hospital wards. 

Samples were cultured on nutrient agar, MacConkey agar, blood agar, and selective media. Isolates were 

identified through colony morphology, Gram staining, and biochemical tests. Antibiotic susceptibility 

testing was performed using the Kirby–Bauer disc diffusion method. Plasmid extraction was conducted 

using a modified hot alkaline method, and bands were analyzed on agarose gel electrophoresis. 

Results 

All 16 (100%) samples showed bacterial contamination. Staphylococcus aureus, Escherichia coli, 

Pseudomonas spp., Klebsiella spp., and Proteus spp. were isolated. Antibiotic resistance was highest 

against amoxicillin (65.12%) and SXT (74.42%). Lower resistance was observed for gentamycin 

(2.33%), chloramphenicol (4.65%), streptomycin (6.98%), ciprofloxacin (23.26%), tetracycline 
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(18.60%), and rifampicin (55.81%). Several isolates carried one or more plasmids with varying 

molecular weights, suggesting plasmid-mediated resistance. 

Conclusions 

The high prevalence of pathogenic and antibiotic-resistant bacteria on washroom door handles indicates 

inadequate hygiene practices and a potential risk of nosocomial disease transmission. Regular 

disinfection, proper hand hygiene, and antimicrobial stewardship are essential to reduce contamination 

risks. 

Key Words: Door handle contamination; Bacterial prevalence; Antibiotic susceptibility; Plasmid 

profile; Hospital hygiene 

 

1. Introduction 

Door handles serve as important fomites in the transmission of infectious diseases within hospital 

settings. They are frequently touched by healthcare workers, patients, and visitors, thus acting as 

reservoirs for pathogenic organisms. Contaminated surfaces contribute to the spread of nosocomial 

infections, especially when hand hygiene compliance is low. 

Previous studies have reported bacterial species such as Staphylococcus aureus, E. coli, Pseudomonas 

spp., Klebsiella spp., and Enterobacter spp. as common contaminants on hospital surfaces. These 

organisms often possess antibiotic resistance, including plasmid-mediated multidrug resistance. 

This study was undertaken to evaluate the contamination of washroom door handles in a hospital in 

Bhopal and assess the bacterial isolates’ antibiotic susceptibility patterns and plasmid profiles. 

 

2. Methods 

Study Area & Sample Collection 

Sixteen swab samples were collected using sterile cotton swabs moistened with saline from door handles 

of washrooms in four different wards. Samples were transported immediately to the microbiology 

laboratory. 

Isolation and Identification 

Samples were inoculated onto: 

 Nutrient agar 

 MacConkey agar 

 Blood agar 

 Mannitol salt agar 

Plates were incubated at 37°C for 24 hours. Bacteria were identified through: 
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 Colony morphology 

 Gram staining 

 Biochemical tests (TSI, citrate, catalase, oxidase, urease, IMViC tests) 

Antibiotic Susceptibility Testing 

The Kirby–Bauer method was used following CLSI guidelines. Antibiotics tested included: 

 Amoxicillin 

 SXT 

 Rifampicin 

 Tetracycline 

 Ciprofloxacin 

 Chloramphenicol 

 Gentamycin 

 Streptomycin 

Zones of inhibition were measured and interpreted. 

Plasmid Extraction 

Plasmids were extracted using the modified hot alkaline method: 

 Cell lysis 

 Neutralization 

 Plasmid separation 

 Ethanol precipitation 

Plasmid DNA was analyzed by agarose gel electrophoresis. 

 

3. Results 

 Prevalence of Contamination 

 All 16 samples (100%) showed bacterial growth. 

 Bacterial Isolates Identified 

 The most common isolates were: 

 Staphylococcus aureus 

 Escherichia coli 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 
E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT260110301 Volume 17, Issue 1 (January-March 2026) 4 

 

 Pseudomonas spp. 

 Klebsiella spp. 

 Proteus spp. 

 Antibiotic Susceptibility Patterns 

 Percentage resistance: 

 SXT: 74.42% 

 Amoxicillin: 65.12% 

 Rifampicin: 55.81% 

 Ciprofloxacin: 23.26% 

 Tetracycline: 18.60% 

 Streptomycin: 6.98% 

 Chloramphenicol: 4.65% 

 Gentamicin: 2.33% 

 Plasmid Profile 

 Several isolates carried 1–3 plasmids. 

 Molecular weights varied, indicating multiple plasmid types. 

 Presence of plasmids correlates with observed multidrug resistance. 

 

4. Discussion 

This study confirms a high level of bacterial contamination on hospital washroom door handles. The 

isolates included organisms known to cause urinary tract infections, skin infections, gastrointestinal 

illness, and opportunistic bloodstream infections. 

Antibiotic resistance patterns indicate frequent resistance to commonly used antibiotics such as 

amoxicillin and SXT. Low resistance to gentamycin and chloramphenicol suggests these remain 

effective options. 

The observation of plasmids indicates that resistance genes may be horizontally transferred, increasing 

the risk of MDR outbreaks. Proper sanitation, regular disinfection, and improved hand hygiene practices 

are critical. 
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5. Conclusion 

This study demonstrates that hospital washroom door handles are vectors for pathogenic and antibiotic-

resistant bacteria. The presence of plasmid-mediated resistance highlights an urgent need for infection-

control practices. 

 

6. Acknowledgments 

Contributions made by colleagues who are not authors of the paper should be acknowledged here. This 

page should also include acknowledgements of published material reproduced with permission, as well 

as any related grant support received. 

I express my deep sense of gratitude to almighty for showering his blessings and who has been my 

source of strength and inspiration and who has guided me through this assignment. I would also like to 

thank the H.O.D. of the Department of Pathology,  

 

AI USE STATEMENT 

ChatGPT was used for language editing, formatting, and structuring the manuscript. All scientific 

interpretations and data originate from the authors. 

References  

1. Shawly S. Prevalence, antibiotic susceptibility and plasmid profile of bacteria isolated from door 

handles of washrooms of a hospital in Dhaka (Doctoral dissertation, BRAC University). 

2. Shrivastava S, Khare N. Prevalence, antibiotic susceptibility and plasmid profile of bacteria 

isolated from door handles of washrooms of a hospital in Bhopal, Madhya Pradesh. IP 

International Journal of Medical Microbiology and Tropical Diseases. 2023 Jul 18;9(2):81-4.. 

Doi 10.18231/j.ijmmtd.2023.016 

3. Sultana I. Prevalence, antibiotic susceptibility and plasmid profile of bacteria from door knobs of 

female restrooms in BRAC University, Dhaka (Doctoral dissertation, BRAC University). 

4. Odigie AB, Ekhaise FO, Orjiakor PI, Nwadibe EC, Toba OA, Kenneth OC. Antibiotic 

susceptibility profile of bacteria isolated from door handles of University of Benin Teaching 

Hospital, Benin City, Edo State, Nigeria. Journal of Health and Environmental Research. 2018 

Mar;4(1):35-41. doi: 10.11648/j.jher.20180401.15 

5. Journal articles example: Adams SM, Bosch E, Balaresque PL, et al. The genetic legacy of 

religious diversity and intolerance: paternal lineages of Christians, Jews, and Muslims in the 

Iberian Peninsula. Am J Hum Genet 2008;83:725-36. doi: 10.1016/j.ajhg.2008.11.00 

6. Book chapter example: Bergman JM, Skorecki KL. Chronic Kidney Disease. In: Fauci AS, 

Braunwald E, Kasper DL, et al. eds. Harrison's Principles of Internal Medicine. 17th ed. New 

York, NY: McGraw-Hill; 2008:1761-72. 

 

https://www.ijsat.org/
https://doi.org/10.18231/j.ijmmtd.2023.016

