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Introduction
Staphylococcus aureus is commensal gram-positive microorganisms, 
colonizing in the respiratory tract, nose and the skin of humans 
with an estimated prevalence of 30% [1,2]. These pathogens 
are usually cause asymptomatic skin and mucosal carriage. Yet, 
they are paradoxically recognized as amongst the most frequent 
causative agents of hospital associated infection (HAI) as well as 
device associated infection (DAI) [3-5].

Methicillin-resistant Staphylococcus aureus (MRSA), which is an 

antibiotic resistant strains, have been identified as a significant 
threat in both the hospital and community environment [6]. In 
the USA, it has been estimated that MRSA causes between 11,000 
and 18,000 deaths, and 80,000 invasive infections every year [7]. 
In Saudi Arabia, AL Yousef and his colleagues reported that the 
MRSA prevalence was different from region to another, ranged 
from 5.97% to 94% in Dahran and Riyadh cities, respectively. 
Additionally, the overall prevalence estimation was 35.6% [8].

MRSA infections are generally linked with higher death rate 
and increased financial costs because of the limited options of 
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Abstract
Background: Methicillin-resistant Staphylococcus aureus (MRSA) have emerged 
in the 1960s and is now commonly seen in hospitals, clinics and the community. 
In Saudi Arabia, MRSA prevalence was different from region to another, and the 
overall estimation was 35.6%. However, the infection with this pathogen can be 
prevented using many topical antiseptics or antibiotics. Moreover, colonization 
by this organism might be reduced by good washing using clean water. Thus, the 
aim of this study was to detect the presence of MRSA among healthcare workers 
who practice ablution. 

Methods: Nasal swabs were collected from 22 healthcare workers (64% female 
and 36% male) at Albaha city, Saudi Arabia. Participants were working at three 
different departments in the hospital including; clinical laboratory, emergency 
room and infection control unit with 55%, 36% and 9%, respectively. Identification 
of MRSA was performed by real time polymerase chain reaction‬ (PCR) (BD 
GenoOhm MRSATM Assay). 

Findings: The results of this study showed that MRSA was not isolated from any 
participants who use to practice ablution. On the other hand, MRSA was isolated 
from 3 (27%) samples, which were collected from healthcare workers who do 
not perform ablution. However, the difference between the two groups was not 
statistically significant. 

Conclusions: MRSA nasal colonization can be reduced by nasal washing in ablution, 
which can be an easy and effective method to reduce or prevent colonization by 
this organism and thereby decrease the infection with serious staphylococcal 
diseases.
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the treatment [9,10]. Methicillin-resistant coagulase-negative 
staphylococci (MRCoNS), is commonly observed within the 
surgical site infection (SSI) and DAI, where biofilm formation on 
implants and on tissue further reduces therapy success [11].

Identifying the source, reservoirs and vectors for the spread of 
antibiotic resistant bacteria presents challenges. Many factors 
play a significant role in this regard; the hospital environment, 
patient's endogenous microflora, and healthcare workers (HCWs) 
[12-15]. Several research studies have indicated that the patient 
endogenous microflora may be critical, since clinical studies 
have found that S. aureus skin colonization increases the risk of 
a subsequent infection by three times and up to 80% of cases 
of staphylococcal bacteremia are caused by strains identical to 
those in the patient's nasal cavity [16,17]. In addition, S. aureus 
colonization is significantly associated with a 2-9-fold higher 
risk of infection [18]. Based on these possible threats, many 
healthcare institutes introduce routine screening of patients for 
colonization with S. aureus or MRSA upon hospital admission 
[19,20]. Such active surveillance programs play a role in reducing 
outbreaks of nosocomial MRSA infections [21]. 

Personal hygiene is crucial for various openings especially the 
nose which considers the main source of harmful bacteria. 
Muslims perform twenty six cleansing actions, which is known as 
ablution, for five times a day and some times more. According to 
the instructions of the Prophet Muhammad (PBUH), nasal wash 
should be done by sniffing the nose three consecutive times 
which, helps to keep the nostril clean and free of inflammation 
and germs. 

The present study was aim to identify the prevalence and density 
of nasal colonization of antibiotic resistant staphylococci among 
healthcare workers who daily repeated nasal washing through 
practice ablution and who do not.

Methods
Cross section study was held on 22 healthcare workers (64% 
female and 36% male) at Albaha city, Saudi Arabia. Enrollment 
was voluntary and the participants were working at three 
different departments at the hospital including; clinical 
laboratory, emergency room and infection control with 55%, 
36% and 9% respectively. All participants signed a written 
consent and completed a questionnaire of demographic and 
professional information. They also provided a nasal swab. 
Bacterial identification was correlated to participants’ personal 
information including; personal medical history. This study 
divided the participate into two groups: the first group was 
included 11 participants, who were usually washed their nose 
by inhalation of water for three times during each ablution. The 
second group was included 11 participants, who rarely wash their 
nose and did not perform ablution. Nasal swabs were collected at 
random time from inside of the nostrils. The swab was inserted 
into one nostril to a depth of 1 cm, rotated three times on the 
nasal lining. The obtained swabs were saved in sterile tubes. 
Identification of MRSA was performed by real time polymerase 
chain reaction (PCR) (BD GenoOhm MRSATM Assay) according to 
the manufacturer instructions.

Statistical analysis 
The data were collected and analyzed statistically using SPSS 
version 16.

Ethical consideration 
Ethical approval for this study was obtained from the Ethics 
Review Committee of the College of Applied Medical Sciences at 
Al-Taif University. All information obtained at each course of the 
study was kept confidential.

Results
The rates of presence and colonization of MRSA among 
healthcare workers who perform ablution and who do not 
perform ablution are shown in table 1. MRSA was not isolated 
from any participants who use to practice ablution. On the other 
hand, MRSA was isolated from 3 (27%) samples, which were 
collected from healthcare workers who do not perform ablution. 
However, the study did not show any statistically significant 
difference between the two groups (p>0.05) (Table 1). 

Discussion
The nose is the main reservoir for S. aureus, which can be 
distributed into the respiratory tract and to the surface of the 
skin and even to the surrounding air during exhalation [22]. 
However, colonization of S. aureus can be seen in several human 
body sites, the anterior nares are the most common carriage site 
for this organism [23]. Moreover, S. aureus grows in the nose 
and spread to the skin and in the atmosphere. If these bacteria 
are decreased or eliminated in the nose, the quantities on the 
skin surface and in the atmosphere will be decrease as well 
[24]. In this study, MRSA was isolated from healthcare workers 
who perform ablution as well as who do not. Results from this 
study have shown insignificant difference (p>0.05). This might 
indicates that ablution had no effect on reducing MRSA. On the 
other, many several studies have been contradicted this result. 
A study was conducted by Ghonaim and El-Edel, showed higher 
rate of S. aureus were isolated from non-worshipers compared to 
worshipers before ablution. Also the study showed no significant 
difference [25]. Interestingly it has been reported that the 
density of S. aureus was significantly lower in worshipers than 
in non-worshipers. These results might suggest the important 
role of ritual ablutions in decreasing colonization of the nose 
by this organism [26]. Ghonaim and El-Edel studies have also 
shown that, among worshipers, there was statistically significant 
reduction of S. aureus isolation when samples were collected 
directly following ablution when compared to that collected 
before performing ablution. Following two hours, an increase 
in the rate of isolation was demonstrated. Such crucial results 
indicate that proper nasal washing in ablution has a significant 
effect on S. aureus nasal colonization. Moreover, Al-Khayat, 
has performed a study, and concluded that practicing ablution, 
combined with mupirocin intranasal application, was an effective 
measure against S. aureus carriage and decreased the incidence 
of continuous ambulatory peritoneal dialysis-associated S. aureus 
peritonitis [27]. A number of different studies in several countries 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref008
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref009
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref010
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref014
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref015
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref016
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref017
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref018
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref019
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020


3

2017
Vol. 1 No. 1:6

© Under License of Creative Commons Attribution 3.0 License

Journal of Transmitted Diseases and Immunity 
ISSN 2573 - 0320

which 11 of them were performing ablution and the remaining 11 
were not. Thirdly, the study might have been biased in favor of a 
certain gender as the majority of the samples were obtained from 
female health workers. Fourthly, no samples were obtained from 
males who do not perform ablution due to the unavailability of 
male staff who do not perform ablution. Fifthly, this experiment 
was costly as PCR is considered a highly expensive procedure, 
thus has caused a limitation in the size of the study. Sixthly, this 
experiment is highly sensitive as DNA can be easily affected by 
any environmental debris such as dust, heat, or gloves powder. 
Strengths include effective data collection throughout the study.

In conclusion, this study was conducted to identify if there was 
any difference in MRSA rate between healthcare workers who 
perform ablution and those who did not. Results have has 
shown that there was insignificant difference between the two 
categories.
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were conducted by Ghonaim et al. [28], El-Ghamdi et al. [29], 
and by Biswajit et al. [30] have shown that S. aureus is not only 
resistant to antibiotics, but also has several other mechanisms 
of resistance including: staphylokinase [31], membrane lipid 
modification [32], Cationic antimicrobial peptides, including 
defensins and cathelicidins, present in the nasal mucosa. 
Furthermore, all S. aureus strains are also lysozyme-resistant 
since they possess the peptidoglycan specific O-acetyltransferase 
[32]. Thus, the proper act of ablution or/and nasal wash seems 
to be an appropriate solution for reducing the colonization by 
this pathogen. Performing ablution properly is not only to clean 
the vital parts of the body from dust and dirt but also softens 
and refreshes the skin and positively affecting the inner coating 
of the nostrils. In Alexandria University, a study performed and 
concluded that the cleansing act can be one of the best methods 
to remove germs trapped in the nostrils [33].

This study has some limitations. Firstly, the study has targeted 
health workers only and did not include any patients whom are 
also prone to being infected with MRSA. Given that MRSA is a 
cross cutting problem affecting both health-care settings as well 
as the community, it is essential to include evidence from these 
settings too. Secondly, the small size of the study (22 samples) in 

Study samples No
MRSA results

X2 P valuePositive No (%) Negative No (%)
Perform ablution 11 0 (0%) 11 (100%)

3.4 P˃0.05
Non sigDo not perform ablution 11 3 (27%) 8 (73%)

Table 1: Chi-Square Test for Association: number of positive and negative MRSA results between health employees who perform ablution and who 
do not perform ablution.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4739597/#pone.0148437.ref020


2017
Vol. 1 No. 1:6

Journal of Transmitted Diseases and Immunity 
ISSN 2573 - 0320

This article is available in: http://www.imedpub.com/transmitted-diseases-and-immunity/4

References
1	 Grice EA, Segre JA (2011) The skin microbiome. Nat Rev Microbiol 

9: 244-53. 

2	 Kluytmans J, van Belkum A, Verbrugh H (1997) Nasal carriage of 
Staphylococcus aureus: epidemiology, underlying mechanisms, and 
associated risks. Clin Microbiol Rev 10: 505-20. 

3	 Danzmann L, Gastmeier P, Schwab F, Vonberg RP (2013) Healthcare 
workers causing large nosocomial outbreaks: a systematic review. 
BMC Infect Dis 13: 98 

4	 (2013) Center for Disease Control and Prevention. Antibiotic 
resistance threats in the United States.

5	 (2004) National Nosocomial Infections Surveillance System. National 
Nosocomial Infections Surveillance (NNIS) System Report, data 
summary from January 1992 through June 2004, issued October 
2004. Am J Infect Control 32: 470-85. 

6	 Boucher HW, Corey GR (2008) Epidemiology of methicillin-resistant 
Staphylococcus aureus. Clin Infect Dis 46 Suppl 5: S344-9

7	 Dantes R, Mu Y, Belflower R, Aragon D, Dumyati G, et al. (2013) 
National burden of invasive methicillin-resistant Staphylococcus 
aureus infections, United States, 2011. JAMA Intern Med 173: 1970-8

8	 AL Yousef SA, Mahmoud SY, Eihab MT (2013) Prevalence of 
methicillin-resistant Staphylococcus aureus in Saudi Arabia: 
Systemic review and meta-analysis. African Journal of Clinical and 
Experimental Microbiology 14

9	 Haddadin AS, Fappiano SA, Lipsett PA (2002) Methicillin resistant 
Staphylococcus aureus (MRSA) in the intensive care unit. Postgrad 
Med J 78: 385-92. 

10	 Klein E, Smith DL, Laxminarayan R (2007) Hospitalizations and deaths 
caused by methicillin-resistantStaphylococcus aureus, United States, 
1999-2005. Emerg Infect Dis 13: 1840-6. 

11	 Diekema DJ, Pfaller MA, Schmitz FJ, Smayevsky J, Bell J, et al. (2001) 
Survey of infections due to Staphylococcus species: frequency of 
occurrence and antimicrobial susceptibility of isolates collected in 
the United States, Canada, Latin America, Europe, and the Western 
Pacific region for the SENTRY Antimicrobial Surveillance Program, 
1997-1999. Clin Infect Dis 32 Suppl 2: S114-32. 

12	 Vonberg RP, Stamm-Balderjahn S, Hansen S, Zuschneid I, Ruden H, 
et al. (2006) How often do asymptomatic healthcare workers cause 
methicillin-resistant Staphylococcus aureus outbreaks? A systematic 
evaluation. Infect Control Hosp Epidemiol 27: 1123-7. 

13	 von Eiff C, Proctor RA, Peters G (2001) Coagulase-negative 
staphylococci. Pathogens have major role in nosocomial infections. 
Postgrad Med 110: 63-76. 

14	 Wertheim HF, Melles DC, Vos MC, van Leeuwen W, van Belkum A, 
et al. (2005) The role of nasal carriage in Staphylococcus aureus 
infections. Lancet Infect Dis 5: 751-62

15	 Dalstrom DJ, Venkatarayappa I, Manternach AL, Palcic MS, Heyse 
BA, et al. (2008) Time-dependent contamination of opened sterile 
operating-room trays. J Bone Joint Surg Am 90: 1022-5. 

16	 von Eiff C, Becker K, Machka K, Stammer H, Peters G (2001) Nasal 
carriage as a source ofStaphylococcus aureus bacteremia. N Engl J 
Med 344: 11-6. 

17	 Wertheim HF, Vos MC, Ott A, van Belkum A, Voss A, et al. (2004) Risk 
and outcome of nosocomial Staphylococcus aureus bacteraemia in 
nasal carriers versus non-carriers. Lancet 364: 703-5. 

18	 Wenzel RP, Perl TM (1995) The significance of nasal carriage of 
Staphylococcus aureus and the incidence of postoperative wound 
infection. J Hosp Infect 31: 13-24. 

19	 Jain R, Kralovic SM, Evans ME, Ambrose M, Simbartl LA, et al. 
(2011) Veterans Affairs initiative to prevent methicillin-resistant 
Staphylococcus aureus infections. N Engl J Med 364: 1419-30

20	 Kalenic S, Cookson B, Gallagher R, Popp W, Asensio-Vegas A, et 
al. (2010) Comparison of recommendations in national/regional 
Guidelines for prevention and control of MRSA in thirteen European 
countries. Int J Infect Control 6: 1-10. 

21	 Blok HE, Troelstra A, Kamp-Hopmans TE, Gigengack-Baars AC, 
Vandenbroucke-Grauls CM, et al. (2003) Role of healthcare workers 
in outbreaks of methicillin-resistant Staphylococcus aureus: a 10-
year evaluation from a Dutch university hospital. Infect Control Hosp 
Epidemiol 24: 679-85.

22	 Warnke P, Frickmann H, Ottl P, Podbielski A (2014) Nasal screening 
for MRSA: different swabs–different results!. PloS one 

23	 Nouwen JL, Ott A, Kluytmans-Vandenbergh MF, Boelens HA, Hofman 
A (2004) Predicting the Staphylococcus aureus nasal carrier state: 
derivation and validation of a “culture rule”. Clinical Infectious 
Diseases 39: 806-811.

24	 Baron EJ, Peterson LR, Finegold, SM (1994) Bailey and Scott’s 
diagnostic microbiology, St. Louis: Mosby-Year Book.

25	 Ghonaim MM, El-Edel RH (2016) Effect of the Muslims’ Ablution 
Practice on Nasal Colonization by Staphylococcus aureus. Ibnosina 
Journal of Medicine and Biomedical Sciences 8: 149-154.

26	 Lowy FD (1998) Staphylococcus aureus infections. New England 
journal of medicine 339: 520-532.

27	 Al-Khayat MH (1997) The right path to health. Health Education 
through Religion: an Islamic Perspective. WHO East Mediter Health 
J 7: 1-32.

28	 Ghonaim M, Makled A, El-Ragehi N, Ghoneim E, Galal B (2003) 
Antibiotic resistance pattern, biotype and plasmid profile of multi-
resistant S. aureus strains isolated from postoperative septic wounds 
in Menoufiya University hospital. Egypt J Med Microbiol, 12: 485-96.

29	 El-Ghamdi A, El-Banna H, Bakr A, Koura B, El-Nabi SEH (2003) 
Evaluation of different methods of Identification of methicillin-
Resistant Staphylococcus aureus (MRSA). Antibiogram and plasmid 
profile of hospital and community acquired strains. Molecular 
diagnosis and vaccines 1: 71-85.

30	 Biswajit B, Gautam KR, Shibendu B (2012) Methicillin-resistant 
Staphylococcus aureus: A brief review. International Research 
Journal of Biological Sciences 1: 65-71.

31	 Jin T, Bokarewa M, Foster T, Mitchell J, Higgins J, et al. ( 2004) 
Staphylococcus aureus resists human defensins by production of 
staphylokinase, a novel bacterial evasion mechanism. The Journal of 
Immunology 172: 1169-1176.

32	 Peschel A, Jack RW, Otto M, Collins LV, Staubitz P, et al. (2001) 
Staphylococcus aureus resistance to human defensins and evasion 
of neutrophil killing via the novel virulence factor MprF is based 
on modification of membrane lipids with l-lysine. The Journal of 
Experimental Medicine 193: 1067-1076.

33	 Bera A, Herbert S, Jakob A, Vollmer W, Götz F (2005) Why are 
pathogenic staphylococci so lysozyme resistant? The peptidoglycan 
O‐acetyltransferase OatA is the major determinant for lysozyme 
resistance of Staphylococcus aureus. Molecular Microbiology 55: 
778-787.


