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ABSTRACT
Stair rails are exposed surfaces that are often handled by various individuals who are assessing story buildings. This frequent use by different person makes it prone to contamination by various pathogenetic and non-pathogenic micro-organism. Many microorganisms play essential roles in ecological balance, nutrient cycling, and even human health, a subset—termed pathogenic microorganisms are capable of causing disease under certain conditions. These organisms can persist on inanimate surfaces such as stair railings, especially in environments conducive to microbial survival like high-humidity and poor ventilation settings. The aim of this study is to investigated the prevalence, identity, and antimicrobial susceptibility of bacteria recovered from stair-rail surfaces. The objectives of this study are to isolate the pathogens from the stir rails, determine the antimicrobial sensitivity pattern of isolates and compare isolate in various location. This study was carried out between August and December 2025 on various story buildings in a government public hospital after obtaining ethical clearance. Samples were collected on stair railings across several story buildings like Admin block, O and G building, laboratory complex, Record building, orthopaedic block, Casualty building and NHIS. Swab Samples were cultured on media (MacConkey, blood, nutrient) and isolates were identified by Gram staining, biochemical tests ( catalase/coagulase, oxidase, urease, klinger iron agar) Antimicrobial susceptibility was determined following the Clinical and laboratory standards institute guidelines via the Kirby–Bauer disk diffusion method on Nutrient agar using eleven clinically relevant antibiotics (cloxacilin, gentamicin, erythromycin, ceftriaxone, cefixime, nitrofurantoin, ofloxacin, cefuroxime, ceftazidime, ciprofloxacin and augumentin), with interpretations following  Sarker et.al (2014). Among the 46 stair-rail sites sampled, 32.6% yielded bacterial growth. Six species were identified: coagulase-negative Staphylococcus spp. (13.0%), Escherichia coli (10.9%), Pseudomonas spp, Staphylococcus aureus, Serratia spp and Proteus spp. (each 2.2%). Proteus spp. displayed the highest overall susceptibility (90.9%), whereas Pseudomonas spp was the least susceptible (54.5%). Third-generation cephalosporins (ceftazidime, cefuroxime) and erythromycin inhibited all isolates, while ciprofloxacin showed only 60% efficacy. Multidrug resistance (resistance to ≥3 classes) was noted in 18.2% of Staphylococcus spp and 27.3% of Escherichia.spp . These findings highlight stair rails as under-recognized reservoirs of potentially pathogenic and drug-resistant bacteria in university settings. To reduce transmission risk, we recommend routine environmental surveillance, targeted cleaning protocols, strategic placement of hand‐hygiene stations, and consideration of antimicrobial surface materials. Introducing such measures into campus health policies will fortify infection prevention and support global efforts to mitigate antimicrobial resistance.

INTRODUCTION 
Microorganisms, encompassing bacteria, viruses, fungi, and protozoa, are ubiquitous microscopic life forms that inhabit diverse environments including, air, water, soil, and surfaces frequently touched by humans (2). While many microorganisms play essential roles in ecological balance, nutrient cycling, and even human health, a subset—termed pathogenic microorganisms—are capable of causing disease under certain conditions (3). These organisms can persist on inanimate surfaces such as stair railings, especially in environments conducive to microbial survival like high-humidity and poor ventilation settings (4). Moreover, several microbial species can form biofilms, enhancing their resilience and longevity on abiotic surfaces, thus increasing the likelihood of contact-mediated transmission (5). The ability of these microorganisms to colonize and survive on environmental surfaces positions them as key agents in the subsequent transmission of infectious diseases.
The transmission of microbial pathogens through high-touch environmental surfaces is a critical public health concern, especially in densely populated indoor settings. Among these surfaces, stair railings are frequently neglected in sanitation protocols despite their extensive and continuous exposure to human contact (6). These railings act as fomites, providing a medium for the accumulation and spread of potentially pathogenic microorganisms. Multiple studies confirm that high-touch surfaces in both healthcare and communal environments harbor diverse microbial populations, including biofilm-forming, multi drug-resistant strains (7).
Stair railings, particularly those composed of metal or plastic, facilitate microbial adhesion and biofilm formation due to their abiotic and often non-porous nature (5). These surfaces, commonly located in poorly ventilated and high-traffic stairwells, accumulate organic debris such as sweat, skin cells, and dust, creating an environment conducive to microbial proliferation (3). Environmental conditions such as humidity and temperature further influence microbial survival, making warm, humid settings especially vulnerable to persistent contamination (4).
Bacteria frequently identified on communal surfaces include Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and Klebsiella   pneumoniae—all of which possess varying degrees of pathogenic potential and antimicrobial resistance (2). These microorganisms are not only capable of surviving on dry surfaces for extended periods but also often form biofilms that protect them from desiccation and disinfection (8). Biofilm-producing strains are notably harder to eradicate and are more likely to exhibit resistance to a broad spectrum of antibiotics, posing a significant threat in shared public spaces (6).
The persistence of these pathogens on stair railings and other high-touch surfaces necessitates ongoing antimicrobial surveillance. Antimicrobial resistance (AMR) among environmental bacteria is an growing global issue, exacerbated by factors such as inadequate sanitation, excessive  antibiotics use, and a lack of targeted disinfection protocols (3). As bacteria adapt to selective pressures in their environments, they develop resistance mechanisms that diminish the efficacy of commonly used antimicrobial agents (2).
Antimicrobial susceptibility testing (AST) remains a cornerstone of microbiological investigation in both clinical and environmental microbiology. Techniques like the Kirby-Bauer disk diffusion method are essential for determining resistance patterns in isolates from communal surfaces (9). These tests provide valuable insights into the prevalence of resistant strains and inform the selection of appropriate cleaning agents and antibiotics for potential treatment interventions in outbreak scenarios (4).
Moreover, the integration of antimicrobial agents such as silver or copper into coatings for high-touch surfaces has been proposed as a proactive strategy to mitigate contamination (8). However, while promising, these materials do not replace the need for routine hygiene practices and surveillance. The reality remains that antimicrobial coatings, though beneficial, must be supplemented by regular cleaning protocols and public education on hand hygiene (5).
Environmental sampling of stair railings has revealed that a significant proportion of isolates are resistant to multiple antibiotics, a trend consistent across hospital environments and public facilities (3). This includes resistance to beta-lactams, aminoglycosides, and even last-resort agents like carbapenems, suggesting the emergence of environmental reservoirs of multidrug-resistant organisms (2). The public health implications are profound, especially in environments were individuals are in close physical proximity and frequently interact with shared surfaces. 
Stair railings represent a critical but under-recognized space for microbial contamination and the transmission of antimicrobial-resistant pathogens. Given the growing threat of AMR, comprehensive environmental surveillance and resistance profiling of microbes on communal surfaces are imperative. These measures will support global efforts to curb the spread of resistant organisms and ensure safer public spaces through informed hygiene policies and effective sanitation practices.
Materials and Methods
[bookmark: _we7lbmxpe7e]This study was carried out between August to December 2025 on various story buildings in a government public hospital after obtaining ethical clearance.   Samples were collected on stair railings across several story buildings like Admin block, O and G building, lab complex, Record building, orthopaedic block, Casualty building and NHIS building. Samples were collected once, early in the morning before any cleaning activities. A total of 46 stair rails were swabbed and cultured for bacteria isolation. Sterile swab sticks moistened in 1ml of sterile normal saline was used to swab a standardized area of 10 cm × 10 cm of each stair rail.  Each swab was carefully labelled and sent to the laboratory for culturing. Upon arrival at the laboratory, swabs were streaked onto the following selective and differential media:
· MacConkey Agar – for isolation of enteric bacteria
· Blood Agar – for fastidious organisms and to observe hemolysis patterns
· Klinger iron agar – for various enterobacteriaceae
· Nutrient agar – for antimicrobial susceptibility testing
Plates were incubated at 37°C for 24 hours under aerobic conditions. Morphological features (colony shape, size, pigmentation) and Gram staining were performed, followed by a battery of biochemical tests, including:
· Catalase and Coagulase Test
· Oxidase test
· Motility test
· Indole test
· Urease test
The Kirby-Bauer disk diffusion method, was employed to assess the antimicrobial susceptibility of bacterial isolates obtained from stair rails. A pure bacterial colony from each isolate was emulsified in sterile normal saline and adjusted to match the 0.5 McFarland turbidity standard (approximately 1.5 × 10⁸ CFU/mL). This ensures a standardized inoculum density for consistent and reproducible results. A sterile cotton swab dipped in the standardized inoculum was used to evenly spread the bacteria across the surface of the Nutrient agar plate. After 15 minutes of drying, antibiotic-impregnated disks were aseptically placed on the agar using sterile forceps, ensuring adequate spacing to prevent overlapping zones of inhibition.



Table 1. The table shows some commonly prescribed antibiotics with established minimum inhibitory concentration according to  Sarker et al., 2014.      
                                                   Sensitive(s)                    Moderate                        Resistance 
                                                        Mm                                 mm                                  mm
Ceftazidime (30 µg)                        ≥18                               14-17                                 ≤14
Cefuroxime (30 µg)                        ≥23                               15-22                                  ≤15
Ciprofloxacin (5 µg)                       ≥21                               16-20                                  ≤11
Gentamicin (10 µg)                        ≥15                                12-14                                  ≤13
Erythromycin (5 µg)                      ≥23                                 14-22                                  ≤13
Ceftriaxone (30 µg)                       ≥18                                  14-17                                 ≤13
Augmentin (30 µg)                        ≥18                                  14-17                                 ≤15
Cefixime (5 µg)                             ≥19                                  16-18                                 ≤13
Nitrofurantoin (30 µg)                   ≥18                                  14-17                                 ≤13
Ofloxacin (5µg)                             ≥17                                  18-16                                 ≤13
Cloxacilin (5µg)                            ≥25                                   22-24                                ≤21
                                                                                                                      
(1)
The plates were incubated at 37°C for 24hours. After incubation, the diameter of inhibition zones around each antibiotic disk were measured in millimeters using a ruler (1). The results were interpreted as:
· Susceptible (S)
· Moderate (M)
· Resistant (R)
These categories were defined according to (1). Isolates showing resistance to three or more classes of antibiotics were classified as multidrug-resistant (MDR). Plates showing anomalous inhibition patterns or contamination were discarded and repeated under aseptic conditions.
Data obtained from this study were analysed using the Statistical Package for Social Science (SPSS) version 27. The results were expressed in frequencies of occurrence and percentage. Chi-square (x2) was used to determine statistical significance difference. The value of P≤0.05 was considered significant, while P>0.05, was not significant. 

Results and discussion 
The findings revealed the presence of several pathogenic bacteria, including Staphylococcus spp., Escherichia coli, Pseudomonas spp, Serratia spp and Proteus spp.—many of which displayed varying degrees of resistance to commonly used antibiotics. Through disk diffusion assays, this research offers valuable insights into the resistance trends of bacteria on high-contact surfaces in a communal university environment, underscoring the urgent need for routine hygiene surveillance and resistance mitigation strategies. In this research, staphylococcus spp was the most commonly isolated organism, This finding agrees with most other scientific work done on other surfaces (10).

Figure 1. A pie chart showing the percentage distribution of bacteria isolates    
Environmental surfaces such as stair rails are often overlooked in antimicrobial resistance (AMR) surveillance frameworks, despite their potential role as persistent reservoirs for multidrug-resistant organisms (MDROs). Densely populated areas and frequently used stairs are more likely to be contaminated due to frequent contact, These hand-contacted surfaces are frequently exposed to biological contaminants through skin contact, sneezing, or deposition of aerosolized droplets. The prevalence of microbial growth in approximately 32.6% of sampled area as found in this study, This corroborates findings from several regional and international studies, which consistently show that high-touch environmental surfaces facilitate the persistence and dissemination of pathogens (11).
The dominant bacterial isolates identified—Staphylococcus spp. and Escherichia. coli—are known to cause a wide spectrum of nosocomial and community-acquired infections. Notably, Staphylococcus aureus and other coagulase-negative staphylococci (CoNS) are frequent colonizers of the skin and mucosal membranes, and their presence on stair rails suggests direct transfer from human contact.






Table 2. shows the antimicrobial sensitivity pattern of the bacteria
	Isolates                                      susceptible       susceptibility(%)    resistant   resistance(%)

	Staphylococcus spp                       9                    81.8%                    2            18.2%
Escherichia coli                             8                    72.7%                    3            27.3%
Pseudomonas spp                          6                    54.5%                    5            45.5%
Staphylococcus aureus                  9                    81.8%                    2            18.2%
Serratia spp                                    7                    63.6%                    4            36.4%
Proteus spp                                    10                    90.9%                  1              9.1%





`95% confidence  interval           P value =0.2            remark = not significant

The emergence of methicillin-resistant strains (MRSA) in such environments is particularly troubling. In a study by (12), MRSA was isolated from university stair rails, highlighting the inadequacy of sanitation in academic settings and the growing risk of resistance proliferation in non-clinical environments (12).
Escherichia coli that is  typically associated with the gastrointestinal tract, was also isolated in significant numbers in this study. Its presence on stair rails can be attributed to inadequate hand hygiene practices following restroom use or indirect contamination from other surfaces. The detection of Pseudomonas spp and Proteus spp., both of which are opportunistic pathogens, further supports the notion that stair rails serve as fomite reservoirs for a range of potentially invasive organisms. As Appiah et al., 2025 documented, surfaces such as toilet door handles and stair rails in student accommodations harbored high levels of pathogenic bacteria due to poor hand hygiene and infrequent cleaning protocols (13)








Table 3. shows antibiotic sensitivity of different antibiotics used for the study
	Antibiotics                       Susceptible                %                    Resistant             %

	Ceftazidime 30ug                    15                     100 .00                  0                   0                                                                                                                                
Cefuroxime 30ug                    15                     100.00                    0                    0
Gentamycin 10ug                   11                      73.33                      4                 26.67
Ceftriaxone 30ug                    10                      66.67                      5                 33.33
Erythromycin 5ug                   15                     100.00                     0                   0
Cloxacilin 5ug                         12                     80.00                      3                 20.00
Ofloxacin 5ug                         10                      66.67                      5                 33.33
Augmentin 30ug                      9                       60.00                       6                40.00
Cefixime 5ug                          11                      73.33                       4                26.67
Nitrofuratoin 30ug                  12                      80.00                       3                20.00
Ciprofloxacin 5ug                    9                       60.00                       6                40.00                                                                                   


95% confidence  interval           P value =0.3            remark = not significant
A critical component of this study was the antimicrobial susceptibility testing (AST) performed using the Kirby-Bauer disk diffusion method, a standardized and globally accepted approach for evaluating bacterial resistance. Among all isolates, Proteus spp. exhibited the highest susceptibility rate (90.9%), while Pseudomonas spp displayed the highest resistance rate at 45.5%. These findings align with global resistance trends where Pseudomonas.spp—notorious for its intrinsic resistance mechanisms and capacity to form biofilms—frequently demonstrates poor response to common antibiotics (14).
Interestingly, antibiotics such as ceftazidime, cefuroxime, and erythromycin showed 100% efficacy against the isolates, while ciprofloxacin and augmentin had only 60% efficacy. These data are consistent with other surveillance reports, including those by Yong and Calautit, which suggest that third-generation cephalosporins continue to perform reliably against Gram-negative and Gram-positive pathogens, although overuse may soon compromise their effectiveness (15).
Despite relatively high susceptibility rates to some antibiotics, a significant proportion of isolates exhibited resistance to multiple drugs. Notably, 18.2% of Staphylococcus spp. and 27.3% of Escherichia. coli was resistant to more than two antibiotics. The presence of these multidrug-resistant (MDR) strains on stair rails is alarming and has profound implications for public health and institutional hygiene. 
Environmental conditions further exacerbate the AMR problem. Humidity, poor ventilation, and high traffic density in stairwells create microenvironments conducive to bacterial survival. According to (16) these abiotic surfaces support biofilm formation, which enhances bacterial resistance by physically protecting microorganisms from environmental stressors and disinfectants (16). Once biofilms establish, even routine cleaning with disinfectants may not suffice to eradicate the microbial load completely.
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Table 4. Shows the organisms isolated from the various buildings.
	[bookmark: _w2bm6kbltf9o]Sites      S.aureus      Staphy.spp    Pseudomonas spp   Serratia.spp     E.coli    Proteus spp     Total  


	Admin               1                                                                                                       2                                      3

O and G             1                                                                                                                                               1

LAB                                             1                     1                                                                                              2

Orthopedic                               1                                                                           1                                        2

Casualty                                     1                                                    1                                                              2

Records                                     2                                                                           1                                        3

NHIS                                                                                                                                           2                    2                        

TOTAL NO
OF ISOLATES       2                    5                    1                          1                    4                   2                     15



95% confidence level                          P-value = 0.3            remark = not significant
The antimicrobial profile by building in Federal Medical Centre revealed stark variation in resistance levels, suggesting that local micro-environmental conditions, human behaviours, and cleaning practices significantly influence bacterial persistence and resistance patterns. For instance, isolate in Record building exhibited resistance to five antibiotics—pointing to potential hygiene lapses or higher occupant density in those facilities(17). demonstrated a clear inverse correlation between student handwashing frequency and surface contamination, recommending behavioural interventions alongside physical sanitation (17).
In addition to surveillance and behavioural change, innovations in surface materials offer promising avenues for intervention. Yong and Calautit reviewed the effectiveness of antimicrobial coatings such as copper, silver phosphate, and titanium dioxide on high-contact surfaces. These coatings reduce microbial colonization and prolong surface hygiene, though their cost and availability limit widespread application in low-resource settings (15).
One particularly concerning aspect is the potential for asymptomatic transmission. Friedman et al., 2015 noted that MRSA can be silently spread through contact with contaminated surfaces, even in the absence of overt symptoms, making regular decontamination and user education critical for controlling outbreaks (16).
The One Health framework, endorsed by the World Health Organization, encourages a holistic approach to AMR by integrating environmental, human, and animal health. Surveillance studies like this one provide localized data critical to this framework. As suggested by the WHO’s Global Action Plan (18), expanding environmental AMR surveillance is pivotal in building resilient public health infrastructure (18).
Through these recommendations, it is possible to significantly reduce the microbial and AMR burden on environmental surfaces, thereby enhancing infection prevention, promoting student safety, and contributing to global public health efforts.
CONCLUSION
Stair rails are high - touch surfaces that are often overlooked especially when it’s comes to cleaning and sanitation. This study has shown that the bacteria isolated from the stair rails in public health facility were pathogenic. Although most of the bacteria were sensitive (susceptible) to commonly used antibiotics with only a few showing resistances which also is a point of worry. Most of the bacteria isolated affect various parts of the body like the skin, gastrointestinal tract, eyes and upper respiratory tract. These stair rails harbour large number of bacteria, due to frequent human contact and less cleaning practices, hence posing a risk for disease transmission. Therefore, the need to improve hygiene practices on stair rails in public buildings is paramount. Based on the findings of this study, several critical recommendations can be made to mitigate the risks posed by microbial contamination and antimicrobial resistance (AMR) on stair rails and other high-touch surfaces within the health facility and similar communal environments. Public facilities should implement comprehensive hygiene protocols targeting high-contact surfaces such as stair rails, door handles, and lecture hall furniture. These protocols must include routine disinfection using bactericidal agents effective against both Gram-positive and Gram-negative organisms. Special consideration should be given to areas with high microbial growth.  Routine microbiological monitoring of high-touch surfaces should be institutionalized. This involves periodic sampling and antimicrobial susceptibility testing (AST) of surface-associated microbes. The surveillance results should be documented and used to inform dynamic sanitation strategies, allowing for early detection of multidrug-resistant organisms and targeted responses. It is crucial to implement regular awareness campaigns focusing on hand hygiene, antibiotic stewardship, and the risks associated with environmental contamination. Educational posters, workshops, and online seminars can enhance behavioural compliance and reduce the microbial load contributed through direct contact. The placement of hand sanitizing dispensers at entrances to stairwells, dormitories, and classrooms can serve as a simple but effective intervention. Alcohol-based hand rubs with at least 60% ethanol should be made readily available to interrupt the transmission chain of surface-bound pathogens. Where budget and infrastructure allow, the university and other public facilities should consider installing stair rails and other high-contact fixtures made from antimicrobial materials such as copper alloys or silver-embedded polymers. These materials have demonstrated efficacy in reducing bacterial colonization and can supplement routine cleaning efforts. Public facilities should liaise with health authorities to ensure its surveillance data contributes to broader regional and national AMR containment strategies. 
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