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Background: Bacteria are the major causes of nosocomial infections. Staphylococcus aureus is highly
invasive and virulent strains have been described as the aetiological agents of nosocomial infections in different
hospitals. The objective of the study was to determine the distribution of S. aureus qualitatively from various
spaces in the hospital.

Materials: A general hospital in a semi urban community in Bayelsa State, Nigeria was used for this study.
Sterile swab sticks moistened in sterile water were used to smear the various spaces in the hospital. Mannitol
salt agar was used for the culturing and identification was done using standard microbiological procedures.
Results: The result showed a prevalence of 54.05% of Staphylococcus aureus contaminated surfaces in the
hospital environment. S. aureus was present in all the samples but the samples collected from the hospital toilet
had 100% positive results followed by samples collected from the reception area while the lowest positive result
was recorded in the samples collected from the hospital wards.

Conclusion: The fact that these contaminants were at high levels in these environments as established in this
study is of great concern. These results suggest that disinfection by wiping with 80% (v/v) ethyl alcohol is not
adequate for total elimination of S. aureus.

I.  Introduction

Bacteria are the major cause of nosocomial infection, accounting for ninety percent of hospital
infections (Raka et al., 2006). Most bacterial infection in the hospital are caused by organisms which are
common among people, where they cause mild or no disease. Common bacteria isolated from hospital facilities
include- coagulase-negative Staphylococcus, Bacillus, Corynebacterium, Streptococcus, Clostridium
perfiringens, Enterococcus, Staphylococcus aureus whcih can survive in inanimate surfaces for months (Rutala
et al., 2006) Staphylococcus aureus is among the most frequently reported bacterial nosocomial
pathogens(Teresa et al., 2008) and could be found on common surfaces in hospitals such as floors and door
handles even after disinfection, and can indirectly be transmitted through formites, or contaminated inanimate
objects, causing infections (Kramer et al., 2006). Staphylococcus aureus is highly invasive (Gillespie and
Bamford 2003) and virulent strains have been described as the aetiological agents of nosocomial infections in
different hospitals (Martin-Odoom et al., 2012). The primary cause of lower respiratory tract infection and the
second leading cause of nosocomial bacteria pneumonia and cardiovascular infection is attributed to S aureus
(Bereket et al., 2012). Infection rate are higher among patients with increased susceptibility due to old age,
underlying disease or chemotherapy. Studies prove that many hospitals in developing countries have no
effective infection control program due to lack of awareness of the problems, lack of personnel, poor water
supply, erratic electricity supply, ineffective antibiotic policies with emergence of multiple antibiotic resistant
microbes, poor laboratory backup, poor funding and non-adherence to safe practices by health workers (Samuel
et al., 2010).The study aimed to determine the distribution of S aureus on various surfaces in Kolo General
Hospital, Bayelsa State, Nigeria and to proffer solution to the problems that led to their contamination.

The general Hospital is located in the rural area in Bayelsa State , Nigeria. The hospital accomodates
19 bed spaces and provide prevention and treatment services to over 3000 people in the neigbourhood. The
wards were usually overcrowded with patients. The sanitory condition of the hospital was poor with evidence of
dirt around walls and floors, especially in the toilet. Water supply in the hospital was poor and electricity supply
was eratic.

An area of concern identified is the shared use of toilets by staff and patients which could provide a
source of formite transmission. This could be explained that formite transmission can occur by contact with
toilet seats, door handles, walls, floors and electrical switches. Five (5) surfaces (floor, walls, door handles,
tables and knobs)in regular contact with staff and patients were selected for culture. Sterile swabb sticks
moistened in sterile water were smeared through the respective surfaces. Swabbs were inoculated on solid agar
medium and incubated at 37 °C for24 hours. Isloates were identified after 24 hours of culture using Gram
stainingand biochemical methods. The coagulase and catalase positive cocci were identified as S. aureus.
Isolate were subjected to Methicilin antibiogram test using Mueller Hinton agar. Zones of inhibition around
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organisms where considered as sensitive to Methicilin while zones without inhibition mark were considered
Methicilin Resistance staphylococcus.

Il.  Results
Fig 1: Distribution of Staphylococus aureus in Reception, Ward and Toilet
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Fig 1. shows that swabb cultured from the toilet had 100% positive, followed by those from reception unit
6(66.7%0) and the least 6(30%) from the ward

Distribution of Staphylococus aureus in inanimate surfaces
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Fig 2: shows that cultures from floor swab had the highest positive cases (75%), followed by knobs
(66.7%0), chairs (66.7%), door handles (66.7%). Walls had (62.5%), fan switch (50%) and the least
contaminants were from the table 1(33.3%) and light switch (33.3%).

This study reports that Staphylococcus aureus can survive in inanimate surfaces and as such commonly
handled objects contaminated by microganisms could serve as reservoir of infection to human. All surfaces
swabbed were in regular contact with humans which could constitute sources of spread of infectious diseases.
Despite routine daily cleaning with Disinfectants such as Izal and wipe with 80%v/v ethyl alcohol, Methicilin
Resisistance Staphylococcus aeurus was cultured from all swabbed surfaces in the hospital. In this study the
result showed a prevalence of 54.05% of Staphylococcus aureus contaminating surfaces in the hospital
environment. This study conforms with only one report of 55.6% prevalence by Anyadoh Nwadike et al., (2011).
A lower prevalence value was reported by Ike and Isamade (2011) 44.3%, Najjuka et al., (2011) 38% and
Nkwelang et al., (2009) 36.8% . In related studies by Shrestha et al., (2012) 20.9%, Tagoe and Desbhordes
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(2014), 17.98%; Carvalho et al., (2007) 16.8% and Ekrami et al., (2011) 13.7% had much lower values . The
effective disinfection of hospital surfaces is recognised as an important factor in preventing hospital-acquired
infections (Cotter et al 2011), although irregular surfaces could harbour organisms in the environment. One of
the most implicated probable sources of infections is door handles of toilets and toilet seats. This study recorded
66.7% prevalence in S. aureus contamination in handles of doors and chairs. . The reception room, ward bay
and restrooms tested were contaminated with S areus and E. coli bacterial types were identified. These are sites
that might contaminate the hands of staff regularly and could result in pathogen transfer from inanimate objects
to patients. Every swabbed surfaces in the toilet was contaminated with Staphylococcus aureus which were
resistance to methicilin, signifying that the toilet is a pottential reservoir of the MRSA and could positively be
implicated in the transmissionof MRSA (Reynolds, 2005). The emergence of bacterial resistance to
disinfectants and antiseptic could be attributed to either overuse or under use that probably induce selective
pressure (Iroha et al., 2011). 1zol was the first line disinfectants used in the study hospital and the study shows a
decreased rate in susceptibility of S. aureus to it. The hospital adopted mopping and wiping methods of cleaning
which is inadequate. Taguchi et al,1992 suggested thorough rinsing between mopping and wiping to avoid cross
transmission. Song (2011) recommends use of paper towel to turn faucets and to open door, and where there is
no soap and water then alcohol based sanitizer could be used. Experimental use of alcohol wipes on public toilet
seats resulted in a 99.75 % Kkill of all bacteria and no MRSA was recovered from toilet seats after use of wipes
(Giannini et al., 2010). French (2004) recommends that hydrogen peroxide vapour decontamination is highly
effective method of eradicating MRSA from rooms, furniture and equipment. Thestudy proved that the General
hospital had no effective control program against infectious disease The fact that these contaminants were at
high levels in these environments as established in this study is of great concern. These results suggest that
disinfection by mopping with Izol and wiping with 80% (v/v) ethyl alcohol is not adequate for total elimination
of S. aureus.

References

[1]. AnyadohNwadike S. O, Eri, O.,Nwaokoro, J.C., and Nwadike, P.O (2011): Prevalence of Staphylococcus areus within the
hospital Environment. Asian J. Med. Pharm. Res vol 1 (1):Pp 17-21. Retrieved from www.science-line.com.

[2]. Bereket W; Hemolatha, K; Getenet, B;Wondwossen, T; Solomon, A; Zeynudin, A and Kannan, S (2012): Update on Bacterial
Nosocomial infections. European Review for Medical and Pharmacological Sciences. 16:1039-1044.

[3]. Center for Disease Control and Prevention, National Center for Preparedness, Detection and Control of Infectious Diseases,
Division of Health Care Quality Promotion (2008): Guideline for Disinfection and Sterilization in Health Care Facilities. Retrieved
from http:/www.cdc.gov/hicpac/pdf/guidelines/disinfection.

[4]. Cotter J.J; Maguire P; Soberon F; Daniels S; O'Gara J.P and Casey E (2004):Disinfection of meticillin-resistant Staphylococcus
aureus and Staphylococcus epidermidis biofilms using a remote non-thermal gas plasma. Journal of Hospital Infection Volume 57,
Issue 1, Pages 31-37,

[5]. Gilespie, H S and Bramford, B.K (2003): The Preventable proportion of Nosocomial Infections: An overview of Published Reports.
Journal of Hospital Infection; vol. 54, Pp258-266.

[6]. Kramer, S and Kamp, F (2006): How long do Nosocomial Pathogens Persist on Inanimate surfaces? A systematic Review. BMC
Infct. Dis. Vol. 6.Pp130.

[7]. Mary Anne Giannini, Donna Nance, and Jonathan A McCullers (2009): Are toilet seats a vector for transmission of methicillin-
resistantStaphylococcus aureus? Am J Infect Control; 37(6): 505-506.

[8]. Oomaki M, Yorioka K, Oie S, Kamiya A (2006): Staphylococcus aureus contamination on the surface of working tables in ward

staff centers and its preventive methods. Biol Pharm Bull. 29(7):1508-10.

[9]. Raka, L; Zoutman, D; Multigi, G; Krasnigi, S; Dedushaj, L; Raka, N; Elezi, Y (2006): Prevalence of Nosocomial Infections in
High- Risk Units in the University Clinical Center of Kosovo. Infect. Contr. Hosp. Epidemiol.vol.27.Pp.421-423.

[10]. Samuel, S.O;Kayabas,O. O; Musa,O.1; Nwigwe, G. C;Aboderin, A.O; Salami, T. A. T and Taiwo, S.S (2010): Nosocomial
Infections and the Challenges of Control in Developing Coutries. African Journal of Clinical and Experimental
Microbiology.Vol.11 (2):Pp.102-110. Retrieved from http://www.ajoi.info/journals/ajcem.

[11]. Tagoe, D.N and Desbordes, K. K (2012): Investigating Potential Source of Transmission of Health Care-Associated Infections in a
Regional Hospital, Ghana Int. J App Basic Med Res. Vol. 2(1). Pp.20-4.d0i:10.4103/2229-516x.96796.www.ijabmr.org.

[12].  Teresa, C.H; Andrus, M; Dudeck, M.A (2008): CDC/NHSN Surveillance Definition of Health Care Associated Infection and
Criteria for Specific Types of infections in the Acute Care Setting. AmJ Int Care. Vol.36; Pp. 301-308.

DOI: 10.9790/2402-09633133 www.iosrjournals.org 33| Page


http://www.ncbi.nlm.nih.gov/pubmed?term=Cotter%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.ncbi.nlm.nih.gov/pubmed?term=Maguire%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.ncbi.nlm.nih.gov/pubmed?term=Soberon%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.ncbi.nlm.nih.gov/pubmed?term=Daniels%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.ncbi.nlm.nih.gov/pubmed?term=O%27Gara%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.ncbi.nlm.nih.gov/pubmed?term=Casey%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21601949
http://www.journalofhospitalinfection.com/issues?issue_key=S0195-6701(00)X0244-7
http://www.journalofhospitalinfection.com/issues?issue_key=S0195-6701(00)X0244-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giannini%20MA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nance%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCullers%20JA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19243856
http://www.ncbi.nlm.nih.gov/pubmed?term=Oomaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16819201
http://www.ncbi.nlm.nih.gov/pubmed?term=Yorioka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16819201
http://www.ncbi.nlm.nih.gov/pubmed?term=Oie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16819201
http://www.ncbi.nlm.nih.gov/pubmed?term=Kamiya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16819201
http://www.ncbi.nlm.nih.gov/pubmed/16819201

