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ABSTRACT— The study aims to evaluate the Risk Factors For Infection With S.aureus And MRSA 

Among Patients Admitted To Al-Batool Teaching Hospital For Maternity And Children In Diyala, Iraq. A 

total of 57 children admitted to Al-Batool Teaching Hospital For Maternity And Children In Diyala, Iraq 

were included. Standard microbiological procedures were used for diagnosis of S.aureus and Methicillin 

resistant S.aureus. No significant correlation of age group and S.aureus infection. Significant correlation was 

reported between the age group (5-7) years and MRSA infection. No significant correlation was reported 

between sex of children and MRSA infections. Significant correlation was reported between education level 

and infection with S.aureus. Invers significant correlation was reported between using of hand disinfectant 

and infection with S.aureus and MRSA among children No significant correlation was reported between 

previous hospitalization in last two months and infection with S.aureus and MRSA among patients. 

Significant correlation was reported between central venous catheterization and infection with S.aureus. No 

significant correlation was reported between number of family members and infection with S.aureus and 

MRSA among patients. The main risk factors for infection with S.aureus and /or MRSA were education 

level, using of hand disinfectant, central venous catheterization. Age and sex, Previous hospitalization in last 

two months, number of family members have no role as a risk factors. 
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1. INTRODUCTION 

Staphylococcus aureus is a main pathogen of human infection that causes several diseases ranging from 

skin infections to necrotizing pneumonia, bacteremia, and life-threatening sepsis, and thus is a great threat 

to human health [46]. Nasal carriage of S. aureus is a main risk factor for staphylococcal infection for 

patients, and they represents as S. aureus carriers are more prone to staphylococcal infection and experience 

recurrence of disease, if they are colonized was for long time [30]. There is many studies about risk factors 

of S. aureus carriage have been studied extensively in the adult population, the adults have been to carry 

minimal S. aureus as there age, while, in the children have been to have a high carriage rate at birth, and 

then quickly decrease in the initial months and then rising again by the second to third year of age [35]. 

Methicillin-resistant Staphylococcus aureus (MRSA) infection formed a serious source of healthcare-

associated infection in many countries. MRSA is readily spread by multiple routes and can remain in the 

environment for long periods [14]. In health and care regulation, transmission via staff hands remains the 
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most serious route for patient MRSA acquisition. Infection prevention and control (IPC) measures taken 

and control of the utilize, of antimicrobials are effective in decreasing the prevalence of MRSA [11]. 

 

Hospital-acquired methicillin-resistant S.aureus (HA-MRSA) strains are hugely disseminated in clinical 

environments and infect immunosuppressed hosts, whilst community-associated (CA-MRSA) strains have 

the ability to cause infections in healthy children, (babies) and adult [41]. 

 

The study aims to evaluate the Risk Factors For Infection With S.aureus And MRSA Among Patients 

Admitted To Al-Batool Teaching Hospital For Maternity And Children In Diyala, Iraq. 

 

2. METHODS 

The study was conducted at Al-Batool teaching Hospital for Maternity and Children. Diyala. Iraq. The 

study was performed according to Helsinki declaration. Informed consent with the was obtained from the 

family or guardians of children before their inclusion and take samples from them. The Clinical Research 

Ethics Committee at Al-Batool teaching Hospital for Maternity and Children. Diyala. Iraq, approved the 

study. 

 

2.1 Study Participants 

The current study was conducted between March and November 2020, the study included 57 children 

admitted to Al-Batool teaching hospital for maternity and children in Diyala. A survey was performed for 

children to collect clinical and epidemiological data including age, sex of children, using of hand 

disinfectant, previous hospitalization in last two months, central venous catheterization, number of family 

members. 

 

2.2 Study Samples 

Nasal, mouth, and skin swabs from patient children, were collected following a standardized protocol, 

inserting the swab tip of the places to be sampled and rotating and moving it for (five seconds) in each 

place. Transport swabs (AFCO, Origen Jordan) were used. The samples were submitted from hospital to its 

microbiology laboratory of reference belonging to Al-Batool teaching hospital for maternity and children. 

Diyala. Iraq. Isolation and diagnosis of S. aureus were based on standard microbiological procedures. 

Interpretations were in accordance with the EUCAST guidelines [30]. 

 

2.3 Isolation of S.aureus 

Swabs were streaked on mannitol salt agar for 18-24 h and golden yellow colonies were selected for further 

investigation, Gram staining, catalase test, coagulase test, DNase. 

 

Molecular diagnosis for S.aureus : 

Conventional PCR was applied for detection of S.aureus using the specific primer 

 

Staur 4 5’-ACGGAGTTACAAAGGACGAC-3’ 

Staur 6 5’-AGCTCAGCCTTAACGAGTAC-3’ 
 

The PCR condition according to [40] 

 

Detection of Methicillin Resistant S.aureus: 

MecA A gene was used as a marker for Methicillin resistant S.aureus (MRSA) and detected according to 

[40]. 
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2.4 Statistical Analysis 

Health care workers demography and cross tabulation were calculated by the Statistical Package for0the 

Social0Sciences for windows0version 17 (SPSS, Armonk, NY: IBM Corp). Pearson's0chi-square and 

Pearson's correlation coefficient0was utilized for the correlation between the changeable of 2 test. P value 

of ≤ 0.05 and ≤ 0.01(2-tailed) were set0to0be0statistically important”. 

 

3. RESULTS 

As shown in table (1), S.aureus was isolated primarily from 6/57, (10.52%), at the age group (≤1-1)year and 

(5-7)year, followed by3/57,( 5.26%) at the age group (11-13)year. Minority of patient with positive results 

at the age group (2-4) year and (8-10) year,2/57, (3.50%). Neither significant difference nor correlation with 

of age group and S.aureus infection. The risk of infection with S.aureus was (1.333) time among age 

group(11-13) year followed by(1.250)time for age group (8-10)year. other age groups have low risk for 

infection with S.aureus. 

 

MRSA was isolated primarily from 6/57, (10.52%), at the age group (5-7) year, followed by2/57, (3.50%) 

at the age group (≤1-1)year and (11-13) year. Minority of patient with positive results at the age group (2-

4)year and (8-10)year,1/57,(1.75%). Significant difference (value= 0.007) and correlation (p value= 0.002) 

were reported among the age group (5-7) and MRSA infection. The risk of infection with MRSA was 

(2.933) time among age group (2-4)year followed by(1.733 )time for age group (≤1-1) year and (1.600) 

time among the age group(8-10) year. 

 

Table (1): Age as a risk factor for infection with S.aureus and MRSA in Al-Batool teaching hospital for 

maternity and children 

Age 

group  

Type of isolates from patients 

admitted to Al-Batool teaching 

hospital for maternity and 

children χ2 P value R P value 
Risk 

estimate 
C I 95% 

S.aureus 

Negative Positive 

≤1-1 9(15.78%) 6(10.52%) 0.407 0.523 0.085 0.532 0.750 0.313- 1.797 

2-4 10(17.54%) 2(3.50%) 1.900 0.150 -.183 0.174 2.500 .607- 10.289 

5-7 5(8.77%) 6(10.52%) 2.760 .098 .220 0.100 0.417 .146- 1.192 

8-10 5(8.77%) 2(3.50%) 0.081 0.571 -.038 0.780 1.250 .267- 5.858 

11-13 8(14.03%) 3(5.26%) .225  0.463 -.063 0.642 1.333 0.399- 4.459 

14-16 1(1.75%) 0(0%) 0.509 0.667 -0.094 0.484 ND ND 

Total  38(66.67%) 19(33.33%) 57(100%) 

Methicillin Resistant Gene  mecA 

mecA-

F 
162bp  

5-TCCAGATTACAACTTCACCAGG-3 

mecA-

R 

3-CCACTTCATATCTTGTAACG-5 
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Age 

group  

Type of isolates from patients 

admitted to Al-Batool teaching 

hospital for maternity and 

children χ2 P value R P value 
Risk 

estimate 
C I 95% 

S.aureus 

Negative Positive 

Age 

group  

Type of isolates from patients 

admitted to Al-Batool teaching 

hospital for maternity and 

children χ2 P value 

R 

 

 

 

P value 
Risk 

estimate 
C I 95% 

MRSA 

Negative Positive 

≤1-1 13(22.80%) 2(3.50%) .730  0.393 -0.113 0.402 1.733 .451- 6.657 

2-4 11(19.29%) 1(1.75%) 1.480 0.213 -.161 0.231 2.933 .419- 20.526 

5-7 5(8.77%) 6(10.52%) 9.200 .007 0.402 0.002 0.222 0.082- 0.605 

8-10 6(10.52%) 1(1.75%) 0.220 0.639 -0.062 0.646 1.600 0.212- 12.049 

11-13 9(15.78%) 2(3.50%) .068 0.579 -0.034 0.799 1.200 0.298- 4.835 

14-16 1(1.75%) 0(0%) 0.271 0.789 -.069 0.610 ND ND 

Total  45(78.94%) 12(21.05%) 57(100%) 

 

As shown in table (2), S. aureus was recorded mainly among males 10/57, (19.29%). only 8/57, (14.03%) of 

females were infected with S.aureus. neither significant difference (p value= 0.535) nor correlation (p 

value= 0.852) were reported between sex of children and S.aureus infections. The risk for infection with 

S.aureus among males was(1.045) time versus (0.938) for females. 

 

MRSA was recorded mainly among males 8/57, (14.03%). Only 4/57, (7.01%) of females were infected 

with MRSA. neither significant difference (p value= 0.577) nor correlation (p value= 0.585) were reported 

between sex of children and MRSA infections. Odd ratio for males was (0.462) time versus (0.684) for 

females. The risk for infection with MRSA among males was (1.267) time versus (0.867) for females. 

 

Table (2): Sex as a risk factor for infection with S.aureus and MRSA in Al-Batool teaching hospital for 

maternity and children 

Type of isolates from patients in Al-Batool teaching hospital for maternity and 

children 

Sex 
S.aureus MRSA 

Negative Positive Negative Positive Total 

Female 15(26.31%) 8(14.03%) 19(33.33%) 4(7.01%) 23(40.35%

) 

Male 23(40.35%) 11(19.29%) 26(45.61%) 8(14.03%) 34(59.64%

) 

Total 38(66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

χ2 .036 0.311 
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Type of isolates from patients in Al-Batool teaching hospital for maternity and 

children 

Sex 
S.aureus MRSA 

Negative Positive Negative Positive Total 

Female 15(26.31%) 8(14.03%) 19(33.33%) 4(7.01%) 23(40.35%

) 

Male 23(40.35%) 11(19.29%) 26(45.61%) 8(14.03%) 34(59.64%

) 

P value 0.535 0.577 

R -0.025 0.074 

P value 0.852 0.585 

 Value  95% CI Value 95% CI 

Risk estimate for 

Sex =male 
1.045 0.659-1.659 0.867 0.541- 1.389 

Risk estimate for 

Sex =female  
0.938 0.486- 1.810 1.267 0.531- 3.024 

 

As shown in table (3), S.aureus was recorded mainly among patients with Primary education level 10/57, 

(17.54%), followed by those with illiterate level ,9/57, (15.78%). Significant difference (p value =0.000) 

and correlation (p value = 0.000) were reported between education level and infection with S.aureus among 

patients admitted to Al-Batool teaching hospital for maternity and children. The risk of those with illiterates 

level to be infected with S.aureus was (1.308)time, which considered higher than those with primary 

education level(0.333). MRSA was recorded mainly among patients with Primary education level 8/57, 

(14.03%), followed by those with illiterate level ,4/57, (7.01%). Significant difference (p value =0.000) and 

correlation (p value = 0.000) were reported between education level and infection with MRSA among 

patients admitted to Al-Batool teaching hospital for maternity and children. The risk of those with primary 

level to be infected with MRSA was (1.067) time, which considered higher than those with illiterate 

education level(0.987). 

 

Table (3): Education level as a risk factor for infection with S.aureus and MRSA in Al- Batool teaching 

hospital for maternity and children 

Type of isolates from patients in Al-Batool teaching hospital for maternity and children 

Education level  
S.aureus MRSA 

Negative Positive Negative Positive Total 

Illiterate 38(66.67%) 9(15.78%) 43(75.43%) 4(7.01%) 47(82.45%) 

Primary 0(0%) 10(17.54%) 2(3.50%) 8(14.03%) 10(17.54%) 

Total 38(66.67%) 19(33.33%) 45(78.94%) 12(21.05) 57(100%) 

χ2 24.255 25.355 

P value 0.000 0.000 

R 0.652 0.667 
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Type of isolates from patients in Al-Batool teaching hospital for maternity and children 

Education level  
S.aureus MRSA 

Negative Positive Negative Positive Total 

Illiterate 38(66.67%) 9(15.78%) 43(75.43%) 4(7.01%) 47(82.45%) 

Primary 0(0%) 10(17.54%) 2(3.50%) 8(14.03%) 10(17.54%) 

Total 38(66.67%) 19(33.33%) 45(78.94%) 12(21.05) 57(100%) 

P value 0.000 0.000 

 Value  95% CI Value 95% CI 

Risk estimate 

Education level 

=illiterate  

1.308 0.945- 1.809 0.987 0.740- 1.315 

Risk estimate for 

Education 

level=primary  

0.333 0.107- 1.041 1.067 0.260- 4.380 

 

As shown in table ( 4), S.aureus was detected primarily from patients using hand disinfectant , 13/57, 

(22.80%) compared with those do not use hand disinfectant ,6/57, (10.52%).Significant difference was 

reported between using of hand disinfectant and infection with S.aureus among patients admitted to Al-

Batool teaching hospital for maternity and children, ( p value= 0.000).Invers significant correlation was 

reported between using of hand disinfectant and infection with S.aureus among patients admitted to Al-

Batool teaching hospital for maternity and children ( p value= 0.000). The risk of getting S.aureus infection 

was (1.667) time among patients admitted to Al-Batool teaching hospital for maternity and children which 

does not use hand disinfectant compared with (0.875)time ,for those using hand disinfectant. 

 

MRSA was detected primarily from patients that use hand disinfectant, 11/57, (19.29%) compared with 

those do not use hand disinfectant ,1/57, (6.38%). significant difference (p value= 0.000), and inverse 

correlation (p value= 0.000) were reported between using of hand disinfectant and infection with MRSA 

among patients admitted to type of isolates from patients in Al-Batool teaching hospital for maternity and 

children. The risk of getting MRSA infection was (1.375) time among patients admitted to Al-Batool 

teaching hospital which does not use hand disinfectant compared with (0.711)time ,for those using hand 

disinfectant. 

 

Table (4): Using of Hand disinfectant as a risk factor for infection with S.aureus and MRSA in Al- Batool 

teaching hospital for maternity and children 

Type of isolates from patients in Al-Batool teaching hospital for maternity and children 

Using of Hand disinfectant  
S.aureus MRSA 

Negative Positive Negative Positive Total 

Yes  0(0%) 13(22.80%) 2(3.50%) 11(19.29%) 13(22.80%) 

No 38( 66.67%) 6(10.52%) 43(75.43%) 1(1.75%) 44(77.19%) 

Total 38 ( 66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

χ2 33.682 40.938 
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Type of isolates from patients in Al-Batool teaching hospital for maternity and children 

Using of Hand disinfectant  
S.aureus MRSA 

Negative Positive Negative Positive Total 

Yes  0(0%) 13(22.80%) 2(3.50%) 11(19.29%) 13(22.80%) 

No 38( 66.67%) 6(10.52%) 43(75.43%) 1(1.75%) 44(77.19%) 

Total 38 ( 66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

P value 0.000 0.000 

R -0.769 -0.847 

P value 0.000 0.000 

Risk estimate using of Hand 

disinfectant =yes 
0.875 0.667- 1.149 0.711 0.590- 0.857 

Risk estimate for using of 

Hand disinfectant =No 
1.667 0.519- 5.353 1.375 1.147- 1.648 

 

As shown in table (5), S.aureus was detected primarily from children that do not hospitalized in last two 

months, 16/57, (28.07%) compared with those who previously hospitalized in last two months ,3/57, 

(5.26%). Neither Significant difference (p value= 0.277) nor correlation (p value= 0.285). were reported 

between Previous hospitalization in last two months and infection with S.aureus among patients admitted to 

Al-Batool teaching hospital for maternity and children. The risk of getting S.aureus infection was (1.833) 

time among patients Previous hospitalization to Al-Batool teaching hospital for maternity and children 

compared with (0.844)time ,for those do not Previous hospitalization in last two months. 

 

MRSA was detected primarily from children that do not hospitalized in last two months, 10/57, (17.54%) 

compared with those who previously hospitalized in last two months ,2/57, (3.50%). Neither Significant 

difference (p value= 0.475) nor correlation (p value= 0.483). were reported between Previous 

hospitalization in last two months and infection with MRSA among patients admitted to Al-Batool teaching 

hospital for maternity and children. The risk of getting MRSA infection was (1.600) time among patients 

Previous hospitalization to Al-Batool teaching hospital for maternity and children compared with 

(0.880)time ,for those do not Previous hospitalization in last two months 

 

Table (5): Previous hospitalization in last two months as a risk factor for infection with S.aureus and 

MRSA in Al- Batool teaching hospital for maternity and children 

 

Previous 

hospitalization in 

last two months 

Type of isolates from patients in Al-Batool teaching hospital for maternity 

and children 

S.aureus MRSA 

Negative Positive Negative Positive Total 

No 27(47.36%) 16(28.07%) 33(57.89%) 10(17.54%) 43(75.43%) 

Yes 11(19.29%) 3(5.26%) 12(21.05%) 2(3.50%) 14(24.56%) 

Total 38 ( 66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

χ2 1.184 0.511 
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Previous 

hospitalization in 

last two months 

Type of isolates from patients in Al-Batool teaching hospital for maternity 

and children 

S.aureus MRSA 

Negative Positive Negative Positive Total 

No 27(47.36%) 16(28.07%) 33(57.89%) 10(17.54%) 43(75.43%) 

Yes 11(19.29%) 3(5.26%) 12(21.05%) 2(3.50%) 14(24.56%) 

Total 38 ( 66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

P value 0.277 0.475 

R -0.144 -0.095 

P value 0.285 0.483 

 Value 95% CI Value 95% CI 

Risk estimate for 

Previous 

hospitalization =yes 

1.833 0.580- 5.800 1.600 0.413- 6.201 

Risk estimate for 

Previous 

hospitalization =No 

0.844 0.637-1.118 0.880 0.647- 1.198 

 

As shown in table,( 6),S.aureus was isolated primarily from 15/57, (26.31%) of patients who do not 

performed central venous catheterization compared with 4/47 , (7.01%) who performed central venous 

catheterization at Al-Batool teaching hospital for maternity and children. Significant difference (p value= 

0.003), and correlation (p value= 0.003) were reported between catheterization and infection with S.aureus 

.The estimated risk for getting S.aureus infection among patients who do not performed central venous 

catheter was(1.267) time compared with those performed central venous catheterization. 

 

MRSA was isolated primarily from 10/57, (17.54%) of patients who do not performed central venous 

catheter compared with 2/57, (3.50%) who performed central venous catheterization at Baqubah teaching 

hospital. Neither significant difference (p value= 0.141), nor correlation (p value= 0.146) were reported 

between catheterization and infection with MRSA. 

 

Odds ratio for MRSA infection among patients who do not perform central venous catheterization versus 

those performed central venous catheterization was (4.300) times. The estimated risk for getting MRSA 

infection among patients who do not performed central venous catheter was(1.147) time compared with 

(0.267)time for those performed central venous catheterization. 

 

Table (6): Central venous catheterization as a risk factor for infection with S.aureus and MRSA in Al- 

Batool teaching hospital for maternity and children 

 

Central venous 

catheterization 

Type of isolates from patients in Al-Batool teaching hospital for  

maternity and children 

S.aureus MRSA 

Negative Positive Negative Positive Total 
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No 38( 66.67%) 15(26.31%) 43(75.43%) 10(17.54%) 53(92.98%) 

Yes 0(0%) 4(7.01%) 2(3.50%) 2(3.50%) 4(7.01%) 

Total 38 ( 66.67%) 19(33.33%) 45(78.94%) 12(21.05%) 57(100%) 

χ2 8.604 2.169 

P value 0.003 0.141 

R 0.389 0.195 

P value 0.003 0.146 

 Value 95% CI Value 95% CI 

Risk estimate for 

Central venous 

catheter =yes 

ND ND 0.267 0.042- 1.702 

Risk estimate for 

Risk estimate for 

Central venous 

catheter =No 

1.267 1.004- 1.598 1.147 0.883- 1.488 

 

As shown in table (7),S.aureus was detected primarily from patients lived with three family members , 9/57, 

(15.78%) ,followed by those lived with four family members , 7/57, (12.28%), those lived with five family 

members , 3/57, (5.26%). Neither significant difference nor correlation was reported between number of 

family members and infection with S.aureus among patients admitted to Al- Batool teaching hospital for 

maternity and children . The risk of getting S.aureus infection was (1.056) time among those lived with 

three members in a family which is higher than those lived with other number of family members .The 

second group of patient at risk for getting S.aureus infection among those lived in a family with four 

members , (1.000)time. 

 

MRSA was detected primarily from patients lived with three family members, 6/57, (10.52%) followed 

equally by those lived with four family members, 5/57, (8.77%) and finally those lived with five family 

members 1/47,(1.75%).Neither significant difference nor correlation was reported between number of 

family members and infection with MRSA among patients admitted to Al- Batool teaching hospital for 

maternity and children. The risk of getting MRSA infection was (1.867) time among those lived with five 

members in a family which is higher than those lived with other number of family members. 

 

Table (7): Number of family members as a risk factor for infection with S.aureus and MRSA in Al- Batool 

teaching hospital for maternity and children 

Number of 

family 

members 

Type of isolates from patients 

admitted to Al- Batool teaching 

hospital for maternity and children χ2 
P 

value 
R P value 

Risk 

estimate 
C I 95% 

S.aureus 

Negative Positive Total 

Three 19(33.33%) 9(15.78%) 
28(49.12%

) 
0.035 0.851 -0.025 0.855 1.056 .597- 1.868 
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Number of 

family 

members 

Type of isolates from patients 

admitted to Al- Batool teaching 

hospital for maternity and children χ2 
P 

value 
R P value 

Risk 

estimate 
C I 95% 

S.aureus 

Negative Positive Total 

Four 14(24.56%) 7(12.28%) 
21(36.84%

) 
0.039 0.535 0.026 0.848 1.000 0.486-2.057 

Five 5(8.77%) 3(5.26%) 8(14.03%) 0.073 0.540 0.036 0.792 0.833 0.222- 3.123 

Total 
38 ( 

66.67%) 

19(33.33%

) 
45(78.94%) 

Number of 

family 

members 

Type of isolates from patients 

admitted to Al- Batool teaching 

hospital for maternity and children χ2 
P 

value 
R P value 

Risk 

estimate 
C I 95% 

MRSA 

Negative Positive Total 

Three 22(38.59%) 6(10.52%) 
28(49.12%

) 
0.005 0.600 0.009 0.947 0.978 0.516- 1.854 

Four 16(28.07%) 5(8.77%) 
20(35.08%

) 
0.289 0.415 0.071 0.599 0.853 0.393- 1.855 

Five 7(12.28%) 1(1.75%) 8(14.03%) 0.410 0.460 -0.085 0.531 1.867 0.254- 13.740 

Total 45 12 57 

 

4. DISCUSSION 

Current results revealed, in Al-Batool teaching hospital for Maternity and Children, S. aureus isolated from 

(33.3%) of admitted children. MRSA was detected among (21.1%) of admitted children. The majority of 

patients were categorized at (≤1-1)years, (26.31%). S.aureus recorded dominantly in males, as they 

constituted (59.6%), versus (40.4%) for females. This result was lower than that reported in Iran, in which, 

(46.8%) of tested isolates were S. aureus based on results of PCR [22]. In USA, [3], reported that S. aureus 

was isolated from the abscesses of (24.5 %) of patients, while infection with MRSA was (33.3%). 

 

In the USA, [42] reported that the prevalence of MRSA was 31.6%. But, was higher than that reported in 

the U SA in a previous study by [20], they stated that maternal (MRSA) colonization that occurred in (10%-

17%) of mothers. The higher prevalence of MRSA, (20.9%) among children with two months. On the other 

hand, [20]. reported that infants born to the mothers with S. aureus vaginal colonization has five times more 

likely to be nasally colonized within two hours of birth [20]. One-fourth of infants (26.1%) born to infected 

mothers with vaginal S. aureus colonization had concurrent nasopharyngeal colonization by S. aureus. The 

fetus is sterile until pre-natal, and the child gets neonate and becomes colonized with bacteria after its birth 

[44]. 

 

 In current study, significant correlations were reported between samples regarding the type of isolate S. 

aureus, also MRSA, and the significant likelihood ratio. A significant correlation between the positive S. 
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aureus, and positive samples to be MRSA. 

 

Gradmann C. confirmed that the resistance to methicillin and different penicillin’s-resistant is because of 

the existence of the mec operon, this mecA gene encodes a penicillin-binding protein is PBP2a, which has a 

lower affinity for beta-lactam antibiotics, PBP proteins take part in the construction of bacterial cell walls 

[16]. The results of the present study agree with [36], they stated that the mecA gene was identified by PCR 

as more sensitive and accurate than the oxacillin disk test and has unique genetic elements, according to the 

results, the presence of the mecA gene in 56 studied strains was 100% [36]. The current result was lower 

than that reported in Pakistan, [21] 35% were methicillin-sensitive S.aureus and 65% were MRSA. On the 

other hand, [21] stated that among MRSA isolates, mecA was present in 54% of isolates and 83% were 

multi-drug resistant, while only one MRSA isolate carried the mecA gene. In Taiwan. [43] reported that 

(46.4%) of children with atopic dermatitis were colonized with S. aureus, and (30.8%) were MRSA. 

 

In the current study S. aureus was detected mainly among (10.52%), at the main age group (≤1-1) year and 

(5-7)years, while MRSA was detected mainly among (10.52%) in the main age group (5-7) years. No 

correlation was reported between the age of the patient and the isolation rate of S.aureus and MRSA in Al-

Batool hospital for maternity and children. 

 

In South Africa, [26], the greatest proportion of cases of S. aureus infections occurred in those aged <5 

years MRSA (38%), and S. aureus (33%), with cases < 1-year-old accounting for MRSA (27%) and S. 

aureus (25%) cases. In Argentina, [37] MRSA colonization was 65% of S. aureus bacteremia in children. 

These results come in accordance with that reported, In the Saint Louis Children's Hospital U.S. [7], no 

correlation between MRSA and sex, age, race, Methicillin-sensitive S aureus (MSSA) was more spread 

(77.8%) than methicillin-resistant (MRSA) (22.2%). Unlike our study, S.aureus infection among early-onset 

infants was (41%) [39]. 

 

In the current study, S. aureus was detected mainly among males (19.29%). Only (14.03%) of females were 

infected with S.aureus, whilst, MRSA was detected mainly among males (14.03%), while (7.01%) of 

admitted females were infected with MRSA. nor correlation was reported between the sex of the admitted 

children and the isolation rate of S. aureus and MRSA in Al-Batool Hospital For Maternity And Children. 

 

Unlike in current study, in Saudi Arabia, [2], among the nasal swabs of patients females and males, the 

MRSA colonization rate was (9.04%) for females was (5.85%) and for males (5.71%). In Nigeria, [31] the 

rate of (56.3%) of the children who were positive for S. aureus; were males (51.3) while (48.7) were 

females, also results saw that sex is not a significant risk factor in S. aureus carriage, while age was (P< 

0.05). Clinical isolates of S. aureus were collected, for males was (31.25%, and for females as (37.5%), the 

most and the least positive cases in age groups (11-20) years was (50%) and age groups (51-60) years was 

41.66% [1]. 

 

 In the current study, S. aureus was recorded mainly among children with the main level in primary 

education level (17.54%), followed by illiterates, (15.78%), whilst MRSA infection was recorded mainly 

among children with the main level in primary education level (14.03%), followed by illiterates, (7.01%). 

Significant differences and correlations were reported between the education level of the children and the 

isolation rate of S.aureus and MRSA in Al-Batool Hospital For Maternity And Children. 

 

The prevalence of S. aureus infection was 6.3% and (MRSA) was(16.3%), the factors associated with S. 

aureus infection in children were the attending preschool or school [32]. 
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In current study, the majority of patients presented with Intraabdominal infections (85.96%), followed 

equally by respiratory tract infections, and wound and soft tissue infections (7.01%). S.aureus was 

recovered primarily from Intra-abdominal infections (19.29%), followed equally by respiratory tract 

infection, and wound and soft tissue infections (7.01%). MRSA was recovered primarily from intra-

abdominal infections, (8.77%), followed by wound and soft tissue infections, (7.01%), and finally from 

Respiratory tract infections (5.26%). A significant difference (p-value =0.000) and correlation (p-value = 

0.000) were reported between clinical presentation and isolation of S.aureus and MRSA from patients in Al-

Batool hospital for Maternity and children. Unlike the present study, [18], in Sudan, recorded that 

respiratory tract infection shows the highest percentage of S. aureus (28.3%). In Taiwan, [9], reported that 

S. aureus isolates were identified in (36.0%) of patients, where a total of (71.8%) of isolates were 

community-associated and (45.8%) were inpatients associated and the common specimen of S. aureus was 

pus or wound (73.3%). In Taiwan, [47] reported that the Erysipelas/cellulitis (73.8%) was the most common 

pediatric, followed by acute lymphadenitis (13.6%) and furuncle/abscess/carbuncle (8.6%), were S. 

aureus(22.2%), and were MRSA(56.8%), the age group (0–1 month) was ( P = 0.04). 

 

In the current study, The majority of children presented with the following underlying diseases, 

Inflammatory disease (91.22%), followed by Chronic respiratory diseases(7.01%), S.aureus was recovered 

primarily from Inflammatory disease, (24.56%), followed by Chronic respiratory diseases (7.01%) and 

renal disease (1.75%). MRSA was recovered primarily from Inflammatory disease, (15.78%), followed by 

chronic respiratory diseases (5.26%) and renal disease (1.75%). A significant difference and correlation 

were reported between underlying diseases and isolation of S.aureus and MRSA from patients in Al-Batool 

hospital for Maternity and children. 

 

In Iran, [17] Patients had positive S. aureus of the nose (15.9%), followed by patients in the throat (4.4%), 

followed by patients in the groin skin (3.1%), and urine (0.9%), positive of S.aureus was (20.8%) the 

patients had among whom, (1.8%) were MRSA infection. On the other hand, one of the studies showed 

which conducted in Al-Hilla teaching hospital and Al-Noor hospital for children in Iraq, the bacterial causes 

of tonsil infection include chronic and acute tonsillitis as a result of S. aureus rate (19.3%) for children [28]. 

In Greece, [6] reported that MRSA has been identified in 35% of children accepted in the hospital due to 

S.aureus osteoarticular infection, also, 75% of children with S. aureus pneumonia infection. In Italy, [23] S. 

aureus was isolated from upper respiratory tract infections with a rate of (19%), bloodstream infections 

(14%), osteoarticular infections (2%), acute conjunctivitis (2%), and infections in other sterile sites (2%), 

with a median age of 3.4 years. 

 

In the current study, S. aureus was recovered primarily from skin swabs, (17.54%), followed by mouth 

swabs (40.35%). MRSA was recovered primarily from skin swabs, (12.28%), followed by mouth swabs 

(8.77%). No correlation was reported between the type of Specimen and isolation of S.aureus and MRSA 

from patients in Al-Batool Hospital For Maternity And Children. 

 

In Scotland, UK, [25] the common sample type from S aureus was isolated as an oral, whereas for MRSA 

this was a tongue swab. The overall number of S. aureus recorded significantly decreased during 2020 [23]. 

The decrease in hospitalizations is due to the raised use of telehealth [12]. The a fundamental decrease in 

pediatric hospitalizations for several acute cases, such as asthma and bronchiolitis, during the wave of the 

COVID-19 pandemic in the world [45], [19]. 

 

In the current study, S.aureus was isolated primarily from (10.52%), in the age group (≤1-1)year and (5-

7)year, followed by ( 5.26%) at the age group (11-13)year. No correlation between the age group and 
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S.aureus infection. MRSA was isolated primarily was (10.52%), in the age group (5-7) years, followed 

by(3.50%) in the age group (≤1-1) years and (11-13) years. A significant difference and correlation were 

reported among the age group (5-7) and S.aureus infection, the risk of infection with S.aureus was (2.933) 

times among the age group(2-4) years, in Al-Batool teaching hospital for maternity and children. 

 

In China, [24] The average age of the registered f S. aureus bacteremia children was 56 months (4.6)years. 

In Aspen, The prevalence of nasal carriage of S.aureus was 30% among Spanish children, while MRSA 

prevalence was 1.4%, also, increased infections among children less than 4 years, which live in village 

areas, among the main risk factors for colonization were involved male gender, age above 5 years, atopic 

dermatitis, asthma or allergy, and residence in civilized areas [38]. [32] confirmed less prevalence was in 

the six months first of the life of preterm, and no find statistically significant differences or correlation in 

the prevalence of S. aureus with age group [32]. The demographic and clinical factors in this study such as 

age are not significantly correlated with having a bacterial infection [5]. 

 

In the current study, S.aureus was recorded mainly among males (19.29%), and only (14.03%) of females 

were infected with S.aureus. No correlation was reported between the sex of children and S.aureus and 

MRSA infections, MRSA was recorded mainly among males (14.03%), and only (7.01%) of females were 

infected with MRSA, the reported between the sex of children and MRSA infections, in Al-Batool teaching 

hospital for maternity and children. 

 

In Germany, Age, and gender, [29] had a significant influence on S. aureus colonization. In Italy, [23], S. 

aureus was recorded in patients, male (53%), and female, (47%) with a median age of 3.4 years. 

 

In the current study, S.aureus was recorded mainly among patients with a Primary education level 

(17.54%), followed by those with an illiterate level,(15.78%). Significant differences and correlations were 

reported between education level and infection with S.aureus among patients admitted to Al-Batool 

teaching hospital for maternity and children. The risk of those with an illiterates level being infected with 

S.aureus was ( 1.308) times, which is considered higher than those with a primary education level(0.333). 

MRSA was recorded mainly among patients with a Primary education level (14.03%), followed by those 

with an illiterate level,(7.01%). Significant differences and correlations were reported between education 

level and infection with S. aureus among patients admitted to Al-Batool teaching hospital for maternity and 

children.  

 

Unlike in current study, The demographic and clinical factors in this study such as level of education, are 

not significantly correlated with having a bacterial infection [5]. In India, [33] a research study confirmed a 

prevalence of (16%) for S. aureus and MRSA which were (19%) among how school-going children. 

 

In the current study, S. aureus was detected primarily in patients using hand disinfectant, (22.80%) 

compared with those who do not use hand disinfectant, (10.52%). An inverse significant correlation was 

reported between using of hand disinfectant and infection with S.aureus among patients admitted to Al-

Batool teaching hospital for maternity and children. The risk of getting S.aureus infection was (1.667) times 

among patients admitted to Al-Batool teaching hospital for maternity and children who do not use hand 

disinfectant compared with (0.875) times, for those using hand disinfectant. MRSA was detected primarily 

in patients that use hand disinfectant, (19.29%) compared with those who do not use hand disinfectant, 

(6.38%). The risk of getting MRSA infection was (1.375) times among patients admitted to Al-Batool 

teaching hospital for maternity and children which does not use hand disinfectant compared with (0.711) 

times, for those using hand disinfectant. 
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Using zone of outgrowth inhibition with kill curve assays, they evaluated the performance of (46) 

commercially obtainable hand sanitizers that were obtained from pharmacies, market stores, and boutiques 

for antibacterial activity toward prototypical Staphylococcus aureus (Gram-positive) bacterial pathogens. 

The finding revealed significant variability in the effectiveness of several sanitizers evaluated, and also, 

revealed that E. coli was most susceptible to sanitizers in comparison to the S.aureus, there was significant 

from one strain to another variability in hand sanitizers and antimicrobial activity regardless of the organism 

[10]. 

 

Chlorhexidine gluconate (CHG) is most used as an antiseptic, preservative, and cosmetic product. Due to 

misuse of CHG concentrations and there have been studies on its inadequacy in infections control, and that 

exposure to an inhibitory concentration of Chlorhexidine gluconate (CHG) induced the evolution of 

S.aureus with the many common phenotypic and genotypic features of clinical S.aureus isolates, including 

rising biofilm formation [4]. In France, [27], There was a disincentive to hand hygiene with alcohol-based 

hand sanitizer, especially in contact with newborns, they mostly carriage S.aureus by touching their skin. 

[15] confirmed a reduced transmission of bacteria in a neonatal intensive care unit (NICU) after the 

application of a firm hand hygiene standards. 

 

In the current study, S.aureus was detected primarily in children that do not been hospitalized in the last two 

months, (28.07%) compared with those who were previously hospitalized in the last two months, (5.26%). 

MRSA was detected primarily in children that do not been hospitalized in the last two months, (17.54%) 

compared with those who were previously hospitalized in the last two months, (3.50%). No correlation was 

reported between the Previous hospitalization in the last two months and infection with S.aureus and MRSA 

among patients admitted to Al-Batool teaching hospital for maternity and children. The risk of getting 

S.aureus infection was (1.833) times among patients with the Previous hospitalization to Al-Batool teaching 

hospital for maternity and children compared with (0.844) times, for those who do not have the Previous 

hospitalization in the last two months. The risk of getting MRSA infection was (1.600) times among 

children with the Previous hospitalization to Al-Batool teaching hospital for maternity and children com-

pared with (0.880) times, for those who do not have a Previous hospitalization in the last two months. 

 

Risk factors for MRSA infection include prolonged hospital stay, a stay in the intensive care unit, and 

procedures during hospitalization [8]. In Germany, an intermediate-prevalence country, the German 

Institute recommends eclectic MRSA testing of patients at risk of S.aureus [34].  

 

In the current study, S. aureus was isolated primarily from (26.31%) of patients who do not perform central 

venous catheterization compared with (7.01%) who performed central venous catheterization at Al-Batool 

teaching hospital for maternity and children. Significant differences and correlations were reported between 

catheterization and infection with S.aureus. The estimated risk of getting S.aureus infection among patients 

who do not per-formed central venous catheter was(1.267) times compared with those who performed 

central venous catheterization. MRSA was isolated (17.54%) of patients who do not perform central venous 

catheters compared with (3.50%) of those who performed central venous catheterization at Al-Batool 

teaching hospital for maternity and children. No correlation was reported between catheterization and 

infection with MRSA. 

 

In Germany, [13] Confirmed risk factors for (MRSA) colonization involved the presence of (76%) infection 

due to a central venous catheter. Risk factors for MRSA infection include procedures during hospitalization 

such as insertion of central venous catheters [8]. 
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In the current study, S.aureus was detected primarily in children who lived with three family members 

(15.78%), followed by those who lived with four family members, (12.28%), and those who lived with five 

family members, (5.26%). MRSA was detected primarily in patients who lived with three family members, 

(10.52%) followed equally by those living with four family members, (8.77%) and finally, those who lived 

with five family members (1.75%). No correlation was reported between a number of family members and 

infection with S.aureus and MRSA among patients admitted to Al- Batool teaching hospital for maternity 

and children. 

 

In Germany, [13], three more parents were positive for MRSA previous to the admission of their children to 

the transplant ward, on by another hand, in four of the patients, at minimum one parent (five in total), was 

parents tested and found to be colonized by (MRSA). 

 

5. Conclusion 

The main risk factors for infection with S.aureus and /or MRSA were education level , using of hand 

disinfectant, central venous catheterization. Age and sex, Previous hospitalization in last two months, 

number of family members have no role as a risk factors. 
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