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Abstract: This research aimed to evaluate the level of microbiological contamination on the hands, white coats, and cell phones 

of healthcare workers. The study was conducted as a cross-sectional study at the Pathology Department of Civil Hospital LUMHS 

Hyderabad between January 2021 and June 2021. A total of 130 participants were selected using convenience sampling and 

provided samples. Before sample collection, informed consent was obtained from all participants. Samples were randomly collected 

from the hands of healthcare professionals, white coats, and various cell phones. Data analysis was performed using SPSS 23.0. 

In our study, 86 (66.2%) were females and 44 (33.8%) were males. There were 46 (35.4%) cases age 20-30 years, 34 (26.2%) 

cases aged 31-40 years, 28 (21.5%) cases had age 41-50 years, and 22 (16.9%) cases had age >50 years. 62 (47.7%) samples 

were taken from lab coats, 43 (33.1%) from the hand of healthcare workers, and 25 (19.2%) from cell phones. The results of the 

lab coat contamination analysis revealed the following: Methicillin-Resistant Staphylococcus aureus MRSA (6%), Escherichia coli 

(8%), Pseudomonas (2%), Klebsiella (3%), and Staphylococcus aureus (65%).  Healthcare workers who were observed had a 

majority of MRSA (35.4%), Staphylococcus aureus (33.1%), Staphylococcus epidermidis (26.2%), and Pseudomonas (5%) on their 

hands. The most common bacteria found on mobile phones were MRSA (40%), followed by Staphylococcus aureus (18%), 

Staphylococcus epidermidis (34%), and pseudomonas (8%). This study demonstrates that a significant portion of the clothing and 

personal items used by healthcare professionals were tainted with different microorganisms that can cause nosocomial infections. 
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Introduction  

 

A medical professional's white coat is comparable to a 

person's skin. Medical and laboratory professionals wear a 

knee-length overcoat known as a "white coat" to prevent 

contamination of their street clothes (Pydi et al., 2015; 

Robati et al., 2013). The color white stands for goodness and 

purity, symbolizing professionalism, identification (Qaday 

et al., 2015), and respect from other people. In (Banu et al., 

2012; Surase et al., 2016),, many medical institutions hold 

A "White Coat Ceremony" to officially welcome MBBS 

students into the medical field (Obu et al., 2013). PPE, or 

personal protective equipment, should cover the skin and 

clothing to a reasonable degree to reduce exposure to 

biologically hazardous materials. Most scientists and 

physicians working with hazardous materials prefer to wear 

knee-length, long-sleeved, elastic-cuffed white coats.  If it 

becomes contaminated, a white coat is an easy way to be 

cleaned off (Albeladi et al., 2021). 

Keeping hands clean is one of the most important ways to 

prevent infections from spreading in hospitals (Gómez-

Gonzales et al., 2023).  Good hand hygiene practices stop 

infections from spreading and help avoid health-associated 

infections. Still, healthcare professionals handle a variety of 

medical devices in the course of their work, including 

mobile phones and stethoscopes.  Recent research has 

brought attention to the possibility that mobile phones used 

by medical personnel or even members of the public can 

spread harmful bacteria (Brady et al., 2011) and (2009). 

Mobile phones are contaminated because they are handled 

frequently during patient care activities and are near the 

hands of healthcare providers. 

Mobile phones used by healthcare personnel have been 

shown to act as reservoirs for nosocomial infections (Kumar 

et al., 2014). Due to their propensity to stick to phone 

surfaces, pathogenic bacteria can be transferred from an 

HCW's phone to a patient's or between departments by hand 

(Mark et al., 2014).  Researchers are worried about how 

exactly mobile phone contamination spreads healthcare-

associated infections (HAIs) in light of these trends. Owing 

to patients' weakened health and invasive medical 

equipment, specific hospital departments, including critical 

care, operating rooms, intensive care units, and burn units, 

are especially susceptible to HAIs. 
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In this case, one typical exogenous source of microbial 

contamination is the air inside the OR. Bioaerosols, or 

airborne microorganisms, include bacteria, viruses, and 

fungal spores. The diameter of bioaerosol particles ranges 

from 0.3 to 100 μm (microbial cells approximately 1 μm, 

virus particles 1 nm, and fungal spores greater than 1 μm). 

Skin cells, dust, and other organic or inorganic materials are 

frequently contaminated with microbial and viral particles 

(Stetzenbach, 2009). For all kinds of surgeries, various 

traditional ventilation and conditioning systems with a 

mixed or turbulent flow are used to lower the operating 

room's bioaerosol- and particle load and direct their flow. 

The purpose of laminar airflow (LAF) systems is to direct 

ultra-clean, particle-free air over the aseptic operating field 

at a constant speed, thereby dispersing bioaerosols and 

particles. To stop airflow from less clean areas into the 

operating room, most operating rooms are also kept at 

positive pressure compared to the surrounding corridors and 

areas. Early research has described a link between 

postoperative infections and air ventilation systems in the 

operating room (Lidwell et al., 1983). These and other 

studies, however, show that even in an empty OR, the 

particle and microbial load is never completely removed due 

to the ventilation system. 

Hand cleaning, which can be accomplished by washing or 

disinfecting the hands, is necessary to prevent bacterial 

contamination by passing flora and potential infection. 

While current guidelines outline when to wash your hands, 

they do not rely on proof of microbiologic contamination 

obtained during standard patient care (Larson, 1988). To 

furnish this proof, we examined the patterns of bacterial 

contamination on healthcare workers' hands during routine 

hospital procedures. The study results should eventually 

lead to better hand-cleaning procedures by assisting in 

identifying patient care scenarios linked to high levels of 

contamination (Doebbeling et al., 1992).  

 

Methodology  

A cross-sectional study was conducted in Pathology 

Department Civil Hospital LUMHS Hyderabad. Healthcare 

professionals' hands, white coats, and cell phones were the 

random places where the samples were taken.  The 

participants were asked to verbally give their informed 

consent to collect the sample and proceed with a portion of 

the study.     

 Demographic information, as well as details about lab coat-

washing habits, coat-wearing times, hand hygiene practices, 

and methods for cleaning any mobile phones, were gathered 

using a quick, structured questionnaire that was self-

administered.  A total of 130 samples, including the 

healthcare personnel's hands, lab coats, and cell phones, 

were chosen randomly.   Aseptic methods were used to 

gather the samples. Samples were taken using sterile swabs 

from three distinct locations: hands, mobile phones, and lab 

coats. The researcher collected the samples, used hand 

sanitizer, and cleansed his hands with antiseptic soap.  

Within 24 hours of collecting the sample, the applicators 

were carefully placed in their containers and brought to the 

laboratory.  After being inoculated in Blood agar and 

MacConkey agar, the samples were incubated for an entire 

night at 37 degrees Celsius. The bacteria underwent various 

biochemical tests to isolate the specific organism.  Other 

selective biochemical tests, such as the urease, citrate, and 

sugar media tests, were employed in addition to Gramme 

staining to isolate microorganisms.  SPSS version 23.0 was 

used to analyze the data. 

Results 

In our study, 86 (66.2%) were females and 44 (33.8%) were 

males. There were 46 (35.4%) cases aged 20-30 years, 34 

(26.2%) cases aged 31-40 years, 28 (21.5%) cases had age 

41-50 years and 22 (16.9%) cases had age >50 years. (Table 

1). 

Among all, 62 (47.7%) samples were taken from lab coats, 

43 (33.1%) from the hand of healthcare workers, and 25 

(19.2%) from cell phones. (Table 2) 

 

Figure 1: Distribution of gender in the study population 

 

Table 1: Age and gender of the enrolled cases 

Variables Frequency (130) Percentage 

Gender  

Male  86 66.2  

Female  44 33.8  

Age  

20-30 years  46 35.4  

31-40 years  34 26.2  

41-50 years  28 21.5  

> 50 years  22 16.9  

 

Table 2: Association of contaminated samples among 

presented cases 

Variables Frequency 

(130) 

Percentage 

Contaminated Samples 

Lab coats 62 47.7  

Hands of HCW’s 43 33.1  

Cell phones 25 19.2  
HCW= Healthcare workers 

The results of the lab coat contamination analysis revealed 

the following: Methicillin-Resistant Staphylococcus aureus 

MRSA (6%), Escherichia coli (8%), Pseudomonas (2%), 

Klebsiella (3%), and Staphylococcus aureus (65%).  

Healthcare workers who were observed had a majority of 

MRSA (35.4%), Staphylococcus aureus (33.1%), 

Staphylococcus epidermidis (26.2%), and Pseudomonas 

(5%) on their hands.  The most common bacteria found on 

86, 66%

44, 34%

DISTRIBUTION OF GENDERS

Male Female
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mobile phones were MRSA (40%), followed by 

Staphylococcus aureus (18%), Staphylococcus epidermidis 

(34%), and pseudomonas (8%). (Table 3) 

Table 3: Comparative study of various microorganisms 

on various objects 

Microorganisms Lab 

Coats 

Hands of 

HCW’s 

 Cell 

Phones 

 MRSA  6%  35.4%  40% 

 Escherichia  8%  1%  2% 

 Pseudomonas  2%  5%  8% 

 Klebsiella  3%  2%  1% 

 Staphylococcus 

aureus 

 65%  33.1%  18% 

 Staphylococcus 

epidermidis 

 17.8%  26.2%  34% 

Discussion 

 

The purpose behind the white coat is to elevate the medical 

field's standing (Chiereghin et al., 2020). Individuals 

ranging from postgraduate doctors to undergraduate 

students wore it to project a professional image. However, 

because the wearer spends hours on hospital property and 

the doctor is constantly in contact with the patient and the 

hospital environment, it spreads many infections among the 

professionals who wear it (Dhayhi et al., 2023). 

Doctors who wear white coats come into contact with other 

microorganisms, Gram-positive cocci being the most 

common type, in addition to the hospital environment.   On 

the skin, commensals are the most typical form of gram-

positive bacteria.   The current study shows the presence of 

coagulase-negative staphylococci, while the study 

conducted on medical students found staphylococcus aureus 

(Ahmed et al., 2015). Since most of the patients at the 

government hospital were from lower socioeconomic 

classes, there is a higher risk of infection when conducting 

research there.  Because of their unhygienic living 

conditions and lack of hygiene, they may be the carriers of 

numerous diseases that they can transmit to physicians and 

medical students. 

In our study, 86 (66.2%) were females and 44 (33.8%) were 

males. There were 46 (35.4%) cases age 20-30 years, 34 

(26.2%) cases aged 31-40 years, 28 (21.5%) cases had age 

41-50 years, and 22 (16.9%) cases had age >50 years. This 

might result from more female students enrolling in degree 

programs in medicine and dentistry. Staphylococcus aureus 

accounted for about 65% of the organisms recovered from 

the white coats.  Numerous illnesses, from minor infections 

such as blemishes, impetigo, carbuncles, and facial space 

infections to more severe conditions like pneumonia, 

meningitis, bacteremia, and sepsis, can be caused by it.   

Large wounds, catheters, and prosthetic joints can become 

infected with Staphylococcus epidermidis, the second most 

commonly found organism (17.8%). These were 

comparable to the previous study (Boppanna et al., 2023). 

Hand contamination is a severe issue for healthcare 

professionals.  The high rate is because they are the source 

of everything, including white coats and cell phones.  

MRSA, Staphylococcus aureus, Staphylococcus 

epidermidis, and pseudomonas are the organisms recovered 

from the hands, with MRSA impacting a significant 

proportion of people.  Since MRSA (Methicillin-resistant 

Staphylococcus aureus) is resistant to numerous antibiotics, 

it is a complex bacteria to deal with. Pneumonia is mainly 

caused by droplets that cause skin infections or direct 

contact.  Two of the most contagious agents in our study are 

Staphylococcus aureus and epidermidis (Dreikausen et al., 

2023; Saj et al., 2016). 

Nonstandardized hand samples were collected for our study 

during standard healthcare procedures, which is worth 

mentioning.   This makes it possible to see the bacterial load 

on our hands.   The hazards of microbial contamination can 

be reduced by employing disinfectants in clinical settings 

and adhering to good hygiene standards. Mobile phones 

were discovered to be infected with S. epidermidis and 

MRSA (Methicillin-resistant Staphylococcus Aureus).  

Skin infections, rashes, sores, boils, and some serious 

infections such as bloodstream infections, lung infections, 

surgical wounds, or urinary tract infections can all be 

brought on by MRSA.    The reason for the increased 

attention given to S. epidermidis is its ability to cause 

nosocomial infections. The results were in line with the 

previous studies (Naidu et al., 2014; Whittington et al., 

2009). 

The earlier research classified skin commensals like 

coagulase-negative Staphylococci and diphtheroid species, 

and other bacteria, including gram-negative bacilli, as 

environmental microorganisms with little clinical 

importance (Grabsch et al., 2006). Approximately 14% of 

S. aureus isolates were methicillin-resistant S. aureus 

(MRSA) strains. Hospital-acquired infections now feature 

MRSA as a significant pathogen. The Centers for Disease 

Control and Prevention indicate that MRSA is the culprit 

behind over 60% of hospital infections in the United States 

(Boyce et al., 1997).  

Conclusion 

This study demonstrates that a significant portion of the 

clothing and personal items used by healthcare 

professionals were tainted with different microorganisms 

that can cause nosocomial infections. 
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