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ABSTRACT: Investigating the prevalence of Staphylococcus aureus, particularly methicillin-resistant S. 

aureus (MRSA), in patients, healthcare workers (HCWs), and inanimate objects in the research area in 

Zagazig province was the main goal of the current study. S. aureus was analysed bacteriologically in 

samples taken from Zagazig University and El-Mabarrah Hospitals in Zagazig City, Sharkia 

Governorate, Egypt. The presence of nuclease (the nuc gene) was further verified in all S. aureus isolates 

using PCR. The presence of the mecA gene was then used by PCR to identify the MRSA isolates. 52 

(16.5%) isolates of S. aureus were confirmed by the nuc gene amplification; of these, 14 (26.9%) were 

recognised as MRSA and 38 (12.1%) as non-MRSA isolates based on the nuc gene amplification. We 

found the percent of two groups which lower than forty five years old and higher than fifty five was 

(37.5%), female is (87.5%) more than male percent (12.5%). 
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I. INTRODUCTION 

Staphlococcus aureus is a facultative, Gram-positive, anaerobic, non-motile, and non-spore-forming 

bacteria. In hospitalised patients, staphylococcal infections are common and have serious implications.(1) 

Penicillin was first introduced in 1940, and strains of S. aureus resistant to it were first documented in 1945. (2,3) 

Hospital and community acquired infections are frequently caused by S. aureus. When bacteria obtain new 

genetic material encoding new proteins, they develop resistance. resistance. Methicillin-resistant Staphlococcus 

aureus MRSA strains have proliferated in hospitals all around the world over the past ten years. (4) MRSA 

predominate in burn units, among blood isolates, and in intensive care nurseries (5). Longer hospital stays and 

lengthier antibiotic use are connected with infections brought on by MRSA strains. Healthcare personnel who 

have been colonised may serve as a reservoir for MRSA transmission to patients and other HCWs (6). Hand 

cleanliness and other preventative measures have been demonstrated to be successful in decreasing the 

transmission of MRSA in patients and healthcare workers (7). Thus, the role of MRSA carriers in the 

transmission of this pathogen is critical and healthcare workers who are at the interface between the hospital 

and the community may serve as agents of cross transmission of hospital acquired MRSA and community 

acquired MRSA (8). In reality, between 5 and 10 percent of all patients admitted to contemporary medical 

facilities in wealthy nations and up to 25 percent in developing nations. Infections linked to health care are 2 to 

20 times more likely to occur in developing nations than in wealthy ones (9). 

 

.    II. MATERIALS and METHODS 

2.1.Sampling   

At Zagazig University and El-Mabara Hospital in Zagazig City, Sharkia Governorate, Egypt, 120 participants—

doctors, nurses, employees (janitors), and patients (30 each)—were enrolled in the study. The research was done 

between January and December of 2017. Hand and nasal swabs from each participant were taken in order to 
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isolate S. aureus (total = 240). In addition, 75 swabs from inanimate objects in the hospitals were also evaluated, 

including 25 telephones, 15 walls or doors, 20 beds, and 15 baskets. 

Sterile swabs were moistened in buffered peptone water (BPW, Himedia, M614-500G) and rolled on the 

examined surface and hands (10). After swabbing, they were immersed in tubes contained BPW and 

transported in ice box to the laboratory of Zoonoses Department, Faculty of Veterinary Medicine, Zagazig 

University. For nasal swabs, the anterior nares were sampled using sterile moistened cotton swabs by gentile 

rotation for 5 times to a depth of 1 cm. Nasal swabs were then immersed in tubes containing BPW and 

transported in ice box to the laboratory. 

2.2.Isolation and identification of S. aureus 

The swabs that were put into the BPW were incubated for 16–18 hours at 37°C. The Baired Parker Agar 

(Himedia, M043-500G) was streaked with a loopful of the broth, and the plates were then incubated at 37°C 

for 16–18 hours. 

Picked colonies were streaked onto nutritional agar (OXOID, CM0003) plates for further identification, and 

the plates were incubated at 37°C for 16–18 hours. Colonies that appeared black and surrounded by a clear 

halo zone were chosen. Then, purified and identified presumptive colonies using various biochemical tests 

(11). 

2.3.Molecular identification of S. aureus isolates 

DNA from the biochemically suspected isolates was extracted using QIAamP DNA MINI kit (QIAGEN, 

Catalougue no 5134) according to the manufacturer's guidelines. Primers specific for nuc gene 

(ATATGTATGGCAATCGTTTCAATGTAAATGCACTTGCTTCAGGAC) were used to identify S. aureus 

isolates. 

 

The reaction was performed in a volume of 25 µl containing 12.5 µl of readymade power Emerald Amp 

GTPCR Master mix (Takara), 6 µl of purified DNA and 20 pmol of each primer (1µl, each) and 4.5µ l PCR grade 

water. A negative control (reaction mixture without adding DNA), and a positive control (provided by the 

Reference laboratory for Veterinary Quality Control on Poultry production,(Animal Health Research Institute, 

Giza) were run in the reaction. The reaction conditions included primary denaturation at 94°C for 5 min followed 

by 35 cycles of secondry denaturation at 94°C for 30 sec, annealing at 55°C for 45 sec and extension at 72°C for 

45 sec followed by a final extension at 72°C for 10 sec. After amplification of each product, 1.5% agarose gel 

was prepared in 1x TBE and stained with 5 µM Ethidium Bromide (Sigma). The PCR products (10 μl, each) 

were mixed with loading buffer (3 μl) and loaded in the gel beside 5 μl of 100 bp DNA ladder (Qiagen, USA). 

The gel was then run in 1x TBE and 5 µM Ethidium Bromide for 45 min at 100 volts and exposed to Ultra Violet 

light of ultraviolet trans-illuminator (Gel Documentation System, Alpha Innotech). For the MRSA species 

identification, mecA primers (GTA GAA ATG ACT GAA CGT CCG ATA A CCA ATT CCA CAT TGT TTC 

GGT CTA A) were used (12). The reaction conditions of mecA PCR included primary denaturation at 94°C for 5 

min followed by 35 cycles of secondry denaturation at 94°C for 30 sec, annealing at 55°C for 45 sec and 

extension at 72°C for 45 sec followed by a final extension at 72°C for 10 sec 

2.4.Risk factors analysis 

Age, sex, occupation, underlying illnesses, years of experience (for doctors, nurses, and labourers), disease, 

interaction with MRSA patients, and antibiotic delivery were all covered in the questionnaire. 

In order to identify variables linked to S. aureus and MRSA infection, a bivariate logistic regression model was 

built. Version 22 of SPSS, Inc. was used for the analysis (IBM Corp. 2013) The crude odds ratio (COR) and its 

95% confidence interval (CI) were recorded. P values of 0.05 or below were regarded as statistically significant.. 

 

2.5. Statistical analysis 

The difference in S. aureus prevalence among the examined samples was analyzed by Chi-squared test that 

was computed using R-package for statistics (Rx64 3.1.1.). Differences were considered to be significant at 
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P<0.05. For the tested values containing expected frequencies of less than five, Fisher ̓s exact test was used 

instead of Chi-squared test. 

rtorius/Germany). 

III. RESLUTS And DISCUSSIONS 

3.1.Isolation and Identification of Staphylococcus isolates 

One hundred and twenty participants were enrolled in the current study. Patients (n=30) and health care 

workers (n=90) comprising of doctors, nurses and janitors (30, each) were examined for nasal and hand carriage 

of S. aureus and MRSA. Inanimate objects in the visited hospitals were also examined (n=75). Suspected 

Staphylococcus spp. was identified by their colonial morphology on Paired Parker Agar. The colonies appeared 

black surrounded by a clear halo zone. Out of the examined samples (n=315), 175 (55.6%) were suspected as 

Staphylococcus spp. based on the growth on the culture media. 

3.2.Biochemical identification 

The isolates suspected by the colony morphology as Staphylococcus spp. (n=175) were subjected to 

biochemical examination using different tests (Table 1). The results revealed that 130 (41.3%) isolates were 

biochemically suspected as S. aureus. Coagulase test of the suspected isolates confirmed that 86 (27.3%) were 

coagulase positive (3). 

3.3.Molecular identification 

Identification of S. aureus was carried out by the amplification of nuc gene which produced 395 bp 

(Figure 1A) (4), while, MRSA isolates were characterized by the amplification of mecA gene with 310 bp 

amplicon (Figure 1B). The amplification of nuc gene identified 52 (16.5%) isolates as S. aureus, of which, 14 

(26.9%) were classified as MRSA and 38 (12.1%) as non-MRSA isolates based on the amplification of the 

mecA gene. 

3.4.Prevalence of S. aureus and MRSA in the examined samples 

3.4.1.Prevalence of S. aureus and MRSA in nasal swabs of patients and healthcare workers 

Overall, 20% (24/120) of nasal swabs from patients and healthcare workers were positive for S. aureus, 

and, 5.3% were positive for MRSA (Table 2). Patients and janitors had the higher isolation rates of S. aureus 

(23.3%, each), followed by nurses (20%) and doctors (13.3%). However, no significant difference was observed 

for the isolation rate of S. aureus among the examined groups (p=0.741). For MRSA, doctors had the lower 

isolation rate (3.3%) compared to the other groups (6.7%) with no significant difference (p=1). 

3.4.2.Prevalence of S. aureus and MRSA in hand swabs of patients and healthcare workers 

A total of 10% (12/20) hand swabs from patients and healthcare workers were positive for S. aureus, while, 

2.5% were positive for MRSA (Table 2). S. aureus were recovered from hand swabs of janitors with 

non-significant higher isolation rate than patients (13.3%) and nurses (10%). While, MRSA percentages in 

nurses, janitors and patients were 3.3%, each. 

3.4.3Proportion of S. aureus and MRSA in inanimate objects 

The occurrence of S. aureus in inanimate objects was 21.3%, while, 5.3% were positive for MRSA strains 

(Table 3). The percentages of S. aureus recovered from baskets (40%) were higher than walls /doors (20%), 

cellphones (16%) and beds (15%), although the difference was non- significant. MRSA strains were isolated 

from all the objects with percentages ranging from 4-6.7% with no statistical significant difference. 

3.5.Risk factors associated with S. aureus and MRSA infection 

The following table provides an overview of the risk variables and demographic information related to S. aureus 

infection among the participants (Tables 4). Participants who were female had a propotional of 67.5 percent, 
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while men had a propotional of 32.5 percent. The plurality (44.2%) of those older than 41 were in the age range 

of 26 to 40. (31.7 percent ). 42.5 percent of the individuals had undergone antibiotic treatment, and 69.2 percent 

of them had a history of sore throats. Participants under the age of 41 were more likely to get the disease (P = 

0.001). Additionally, participants who had previously taken antibiotics had a 2.8-fold higher risk of contracting 

S. aureus infection than those who had not (OR=2778, 95 percent CI: 1.103-6.998, P=0.03). Other variables like 

gender, education, occupation, and place of residence had little bearing on getting infected with S. aureus. 

Table (1): Biochemical tests for the identification of S. aureus isolates 

 

Test Result 

Gram stain Positive cocci 

Oxidase Negative 

Catalase Positive 

Citrate Positive 

Gelatin liqufication Positive 

Methyl Red Positive 

Vogusproskauer Positive 

Indole Negative 

Nitrate reduction Positive 

Urease Positive 

Coagulase Positive 

H2S Negative 

Motility Non motile 
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Table (2): Proportion of S. aureus and MRSA among patients and healthcare workers 

 

 

Subjects 

 

Description 
Type of 

swabs 

 

Examined 

number 

S. 

aureus 

positive 

(%) 

Non- MRSApositive 

(%) 
MRSA 

positive 

(%) 

  
Nasal 30 7 

5 (16.7%) 2 

Patients Resident 

patients 

(23.3%) (6.7%) 

Hand 30 
4 

(13.3%) 3 (10%) 
1 

(3.3%) 

  
Nasal 30 6 (20%) 4 (13.3%) 2 

  (6.7%) 

 Nurses 
Hand 30 3 (10%) 2 (6.7%) 1 

  (3.3%) 

  
Nasal 30 7 

5 (16.7%) 2 

  (23.3%) (6.7%) 

 Janitor s 
Hand 30 5 

4 (13.3%) 1 

HCWs  (16.7%) (3.3%) 

  
Nasal 30 4 

3 (10%) 1 

 
Doctors 

(13.3%) (3.3%) 

Hand 30 0 (0%) 0 (0%) 0 (0%) 

  
Nasal 90 17 

12 (13.3%) 5 

  (18.9%) (5.5%) 

 Total 
Hand 90 8 

6 (6.7%) 2 

  (8.9%) (2.2%) 

 
Nasal 120 24 

17 (14.2%) 7 

 (20%) (5.3%) 

Overall 
Hand 120 12 

9 (7.5%) 3 

 (10%) (2.5%) 

The percentages of S. aureus, non-MRSA and MRSA isolates are calculated based 

on the examined samples. HCWs: Healthcare workers 
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Table (3): Proportion of S. aureus and MRSA in inanimate objects 

 

 

Samples 

 

Examined 

number 
S. aureus 

positive (%) 

 

Non-MRSA 

Positive (%) 

MRSA 

positive (%) 

Cell phones 25 4 (16%) 3 (12%) 1 (4%) 

Walls/Doors 15 3 (20%) 2 (13.3%) 1 (6.7%) 

Beds 20 3 (15%) 2 (10%) 1 (5%) 

Baskets 15 6 (40%) 5 (33.3%) 1 (6.7%) 

 

Total 
75 16 (21.3 

%) 

12 (16%) 4 (5.3%) 

The percentages of S. aureus, non-MRSA and MRSA isolates are calculated based 

on the examined samples. 

 

Table (4): Risk factors and demographatic data associated with S. aureus 

infection in the participants (n=120) 

 

 

 

Risk factor 

 

No of 

participants 

S. aurus 
 

COR 

95%(CIF:lower- 

upper) 

 

 

p.value 
 

Positive 
 

Negative 

 

 

 

 

Age 

<15 14 (11.7%) 0 14 (100%) - - 

16-25 15 (12.5%) 0 15 (100%) - - 

26-40 53 (44.2%) 5 (4.9%) 48 (90.6%) 
0.104 (0.034- 

0.319) 
<0.001 

≥41 38 (31.7%) 19 (50%) 19 (50%) 1 - 

 

Gender 

Male 39 (32.5%) 3 (7.7%) 36 (92.3%) 
0.238 (0.066- 

0.855) 
0.28 

Female 81 (67.5%) 
21 

(25.9%) 
60 (74.1%) 1 - 

 

 

 

Education 

High 62 (51.7%) 
11 

(17.7%) 
51 (82.3%) 

0.503 (0.158- 

1.601) 
 

.245 

Others 38 (31.7%) 
7 

(18.4%) 
31 (81.6%) 

0.527 (0.149- 

1.857) 
 

0.319 

Illiterate 20 (16.7%) 6 (30%) 14 (70%) 1 
 

- 
 

 
Patients 30 (25%) 

7 

(23.3%) 
23 (76.7%) 1 (0.302-3.308) 

 

1 
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Occupation 
Doctors 30 (25%) 

4 

(13.3%) 
2.6 (86.7%) 

0.505 (0.131- 

1.951) 
 

0.322 

Nurses 30 (25%) 6 (20%) 24 (80%) 0.821 (0.240- 

2.814) 
 

0.754 

Workers 30 (25%) 
7 

(32.3%) 
23 (76.7%) 1  

- 
 

Residence 
Rular 38 (31.7%) 8 

(21.1%) 
30 (78.9%) 1.1 (0.425-2.85)  

0.844 

Urban 82 (68.3) 16 

(19.5%) 
66 (80.5%) 1  

- 
 

Administration 

of antibiotic 

Yes 51 (42%) 15 

(29.4%) 
36 (70.9%) 2.778 (1.103- 

6.998) 
 

0.03 

No 69 (57.5%) 9 

(13.04%) 
60 (86.9%) 1  

- 
 

History of sore 

throat 

Yes 83 (69.2%) 
17 

(20.5%) 
66 (79.5%) 

1.104 (0.414- 

2.942) 
 

0.843 
 

No 
 

37 (30.8%) 
7 

(18.9%) 

 

30 (81.1%) 
 

1 
 

 

- 

COR: Crude Odds Ratio, CI: Confidence Interval 

 

 

 

Figure 1: Agarose gel (1.5%) showing amplified products of nuc gene from S. aureus 

isolates (395 bp). Lane: DNA molecular size marker (100 bp). Lanes (1-3, 5): 

positive samples, lane 6: positive control, lane 8: negative control, lanes (4,9-12) : 

negative samples. 
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Figure 2: Agarose gel (1.5%) showing amplified products of mecA gene from S. aureus 

(310 bp). Lane: DNA molecular size marker (100 bp). Lanes (2-11): positive 

samples, lane 12: positive control, lane 13: negative samples. 

.  

 

IV. DISCUSSION 

Staphylococcus aureus causes life-threatening infection in both healthy individuals and patients 

especially those seeking health care. S. aureus has been known as a common cause of various 

community acquired and nosocomial infections (13). 

4.1.Nasal carriage 

Nasal carriage of S. aureus appears to play a key role in the epidemiology and pathogenesis of infection (1). In 

the current study, the overall nasal carriage of S. aureus in patients and HCWs was 20% in the examined 

samples. In accordance, an isolation rate of S. aureus was reported in patients and HCWs in West Bank of 

Palestine. 

(25.4%) (14) and HCWs in Kuwait (15.8%) (15). 

The nasal carriage of S. aureus in patients in the current study was 23.3%, which was higher than 5% in 

England (16), and 12.7% in Belgium (17). In Egypt, S. aureus nasal carriage was detected in 52% of patients 

attending primary healthcare centers (18). 

Health care workers (HCWs) act as a potential source of S. aureus infection especially to immunocompromised 

patients, resulting in their extended stay in hospitals (19). In the current study, the nasal carriage of S. aureus in 

HCWs was 18.9%. Comparable nasal carriage rates of HCWs were reported, for instance;17.5% in India (20), 

18.1% in Turkey (21) and 18.3% in Kenya (22), 22.2% in India (23),   25% in Nepal (24) and 28.8% in Ethiopia 

(7). Different studies have also reported higher isolation rates of S. aureus between HCWs; 31% in Iran (25), 

(18.1%) in Turkey (21), 40.4% in Ukraine (26), 48% in Pakistan 

(27), 33.8% in Germany (28), 42.1% and (31%) in Palestine (29, 30), 34.8% in UK (16) and 33% and 43.8% in 

USA (31, 32). Lower isolation rates were also reported between HCWs; 13% in India (33), 17.5% in India (20). 

In the current study, the nasal carriage percentages of S. aureus between HCWs were 13.3% in doctors followed 

by 20% in nurses and 23.3% in janitors, which may be attributed to more patient contacts between janitors and 

nurses than doctors in Egypt, however, the difference between the groups was non-significant. In contrary, (8) 

and (34) attributed the highest isolation rates of S. aureus between doctors, to the direct physical contact with 

patients. Other studies reported high isolation rates between nursing staff; 39.4% in Sri Lanka (35) and 40.3% in 

UK (16). The difference between studies might be due to the degree of direct contact with patients and different 

groups of HCWs. 
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Methicillin-resistant Staphylococcus aureus (MRSA) is one of the leading causes of both health care-associated 

infections and community associated infection (36). The carriage of MRSA, is well known to be a significant 

risk factor for subsequent infections (37). 

The prevalence of MRSA varies from hospital to hospital in various countries and is constantly rising in many 

countries raising public health concerns. In many American and European hospitals, the percentage of MRSA 

carriage has ranged from 29% to 35% (38,39). The incidence of MRSA in developing countries such as India 

ranges from 30% to 70% (40, 41). 

Based on the results of many studies performed to identify MRSA, it was reported that Cefoxitine antibiotic is 

better than Oxacillin in MRSA identification (42, 43, 44, 45). Thus, MRSA isolates in the current study were 

identified by cefoxitin disc resistance, and then confirmed by PCR targeting the mecA gene. The mecA gene is 

located on a mobile genomic island Staphylococcal cassette chromosome (SCC), which not only serves as a 

vehicle for the genetic exchange of genes among Staphylococci, but also as a carrier for virulence and 

additional drug resistant genes (46, 47). In accordance, (26) and (48) reported that all MRSA isolates were 

positive for mecA gene. The overall nasal carriage of MRSA in the current study was 5.3%. Comparable 

prevalence rates were reported in India (6.6%) (49) and UK (6.2%) (50), in Nepal (7.1% ) (24) and KSA (8%) 

(51). 

Our results revealed that 6.7% of the patients carried MRSA in their anterior nares. MRSA isolation 

rates were documented in Taiwan (3.6%) (52), in India (2.5%) (20) and Ukraine (3.7%) (26). On the 

other hand, (21) and (34 reported that none of nasal swab samples collected from patients were 

positive for MRSA. 

Different studies reported higher prevalence rates of MRSA; 20% in Greece (52), 38.9% in Nigeria (53), 

15.1% in Oman (54),14.2% in Egypt (55), 31.8% in KSA (51), 34.1% in Bangladesh (56) and 40.1% in Tunisia 

(57). 

The prevalence rate of MRSA in patients (6.7%) in the current study was lower than the percentages obtained in 

different studies. In Egypt, (58) reported that MRSA prevalence was 36% in patients attending a hospital in 

Alexandria. More recently, (18) in Egypt and KSA, reported that MRSA nasal carriers between patients were 

32% and 25%, respectively. Authors attributed that to the type of patients included in studies, which included 

inpatients and outpatients with skin and soft tissue infections. Others factors could be responsible for the higher 

carriage rate of MRSA including the overconsumption of antibiotics in Egypt, which is a contributing factor for 

multidrug resistant bacteria. 

The MRSA nasal carriage among HCWs in the current study was 5.5%. Comparable isolation rates were 

observed for instance; in Taiwan (5%) (59), USA (6.6%) (31), Serbia (7.6%) (60) and UK (6%) (16). On the 

other hand, higher isolation rates were observed in KSA (73%) (71), Ethiopia (12.7%) (7), Palestine (22.6% 

and 25.5%) (29, 30) and Nepal (21.9%) (34), while, lower isolation rates were reported in Turkey (1.8%) (61) 

and India (2.5%) (20). 

In the current study, no MRSA was detected in (0%) doctors, while its prevalence between nurses and 

janitors was 20% and 23.3%, respectively. Also, (16) reported that no MRSA isolates were detected in doctors, 

while higher prevalence rates were detected in other studies; 16% in Palestine (30), 12.7% in Ethiopia (7) and 

65.2% in Nigeria ( 8). Regarding other HCWs (nurses and janitors), different studies reported nasal carriage of 

MRSA; 14.3% in India for both nurse and janitors (20), 21.2% in Ethiopia for nurses (7), 11.9% in Sri Lanka 

for nurses (35), 30.4% in Palestine for nurses (30), 7.8% in Nepal for nurses (Khanal et al., 2015), 3.6% in 

Taiwan for hospital janitors (37), 6.9% in USA for nurses (62), and 5% in UK for nurses (16) and 3.4% in 

Iran for janitors (25) and ( 8). 

The higher nasal carriage of janitors compared to the studied participants should raise concerns of the health 

care workers of janitors and their families (37 ). Health education of janitors to follow infection control 

measures is essential to decrease the risk of spreading pathogens in the hospital environment and to the outside 

community. 
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High risk of colonization with MRSA strains among HCWs may be due to their frequent patient contact (34). 

Many factors including local infection control standards, overcrowding, poor hygiene and nutritional status may 

play a role in MRSA colonization between HCWs (44). 

Nasal colonization of S. aureus and MRSA is different all over the world and differ within the same country and 

same hospital. Differences in the prevalence may be explained in part by differences in the quality and size of 

samples, type of tested specimen, patient characteristics, the use of different microbiological methods, media 

used for isolation and different interpretation guidelines. Moreover, different levels of commitment to infection 

control measures may contribute to these differences (30, 55). Also, screening of the throat in addition to nasal 

swabs in some studies may increase the sensitivity of detection of 

S. aureus among HCWs and patients by 20% to 26% (63), and increase MRSA carriage rate by over 30% (60). 

In addition, differences in study design, like duration of a study, investigation of particular populations, 

investigation during epidemics, investigation in a particular units (e.g. ICU), may have significant impact on 

obtained results (60). 

4.2.Prevalence in hand swabs and contact surfaces 

Health care workers are considered the interface between the hospital environment and the outside environment 

(8). Therefore, HCWs may serve as reservoirs and carriers of S. aureus and MRSA. Their hands are the most 

common which for the transmission of nosocomial pathoges from patient to patient and to other contacts. 

Studies have demonstrated pathogenic and potential pathogenic bacteria contaminated frequently hand and hand 

touched materials (64, 65, 66, 67). The overall S. aureus prevalence in the current study in hands of patients and 

HCWs was 10%. Regarding HCWs, MRSA prevalence was 10% nurses and 16.7% janitors, while, MRSA 

prevalence was 2.5% from hands of patients and HCWs (3.3% from patients, janitors and nurses, each). No S. 

aureus or MRSA isolates were detected in doctor’s hands. 

Staphylococcus aureus prevalence rates in hand swabs of HCWs were reported in several studies, such as; 

8.9% in Portugue (68) 6.3% in china (69). 56.4% in Taiwan (70) and 26.2% in Turkey (72). On the other hand, 

the prevalence of MRSA was reported 31.6% in Cairo (73) 

The use of cell phones and other inanimate objects by patients and HCWs not only demonstrated a high 

contamination rate with bacteria but also more importantly contamination with nosocomial pathogens (72). The 

S. aureus prevalence in the current study was 21.3% from inanimate objects; 16%, 40%, 20% and 15% from 

cellphone, basket, walls/doors and beds, respectively, and the MRSA prevalence was 4:6.7% from inanimate 

objects; 6.7%, 6.7%, 4% and 5% from cellphone, basket, walls/doors and beds, respectively. The higher 

contamination rate was observed in basket, as a result of contaminated substances thrown in it. The current 

study showed that S. aureus and MRSA were isolated from cellphones with percentages 16% and 6.7%, 

respectively. 

Several studies showed various isolation rates of S. aureus from cell phone, for instances; (52%) (72) and 

(1.9%) in Turkey (74, 72), 48% in Cairo (Elkholy et al., 2010), and 43.7% in India (75). Other studies showed 

different prevalence rates of MRSA from cellphones, such as; 13% in Turkey (72), 21.05% in India (75), 0.95% 

in Turkey (74) and 9% in Oman (54). This variation may be due to the variation of the study participants in 

adherence to infection prevention, cell phone handling, mobile phone keeping habits and personal behavior 

including hand washing practice (70, 76). 

The contamination of cell phones with S. aureus and MRSA is crucial due to the ability of transmitting these 

organisms to hand, mouse, nose and ears (73). Consequently, these pathogens can then be transmitted to 

patients and other contants. 

The contamination of inanimate objects with S. aureus and MRSA is risk for patients to acquire infections. 

Therefore, (77) control and hygienic measures should be followed to minimize the risk of acquiring infection 

due to environmental contamination. 
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4.3.Risk factors associated with S. aureus and MRSA nasal carriage 

Our result shows a significant likelihood of S. aureus and MRSA nasal carriage in the age group 26-40 years 

old followed by ≥41 years old. Other factors such as gender, education level, occupation, residence and history 

of sore throat had no effect on S. aureus and MRSA nasal carriage in patients and HWCs. No significant effect 

of age, education and gender, antibiotic therapy was observed on the nasal carriage of S. aureus in health care 

workers in Iran (25).  
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