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ABSTRACT 
 

Aim: To detect infectious agents on various hospital surfaces and to evaluate the reduction of micro-flora on 

fomites in hospital environment after disinfection. 
Method: A total of 108pre and post-disinfection surface swabs collected from July 2013 to December 2013 

processed by routine microbiological techniques. A disinfectant solution of 70% methanol used for the 
decontamination of surfaces. The organisms were identified by Gram’s stain, biochemical tests and API 20E. 
Results: Out of 54 pre-decontamination surfaces, 67 bacteria strains were isolated which included 38 were Gram-

negative and 29 Gram-positive bacteria. Among Gram-negative bacteria, Klebsiella (22.4%) and Acinetobacter 
(149%) species were predominant, while Coagulase-negative Staphylococci (22.4%) and Staphylococcus aureus 
(13.4%) were the most prevalent Gram-positive bacteria. Nursing counters (22.3%) and door handles (17.9%) 
found to be the heavily contaminated in our study. We revealed 96.2% bacterial growth on pre-disinfection and 
5.5% on post- disinfection surfaces. The percentage reduction of bacteria after using 70% methanol as a 
disinfectant was 90.7%. 
Conclusion: Hospital surfaces are heavily contaminated with the majority of Gram-negative bacteria which are the 

potential source of nosocomial infections. The use of disinfectants can significantly reduce the burden of 
nosocomial infections transmitting through the surfaces. 
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INTRODUCTION 
 

Nosocomial infections or Hospital Acquired Infections 
(HAIs) are the infections that are acquired in a hospital stay 
by the patients who are there for another problem. These 
infections usually appear 48 hours or more after the entry 
in to the hospital1,2. Lower respiratory tract, urinary tract, 
bloodstream and surgical infections account for about 80% 
of the HAI3. The patients are the main source of 
contamination as the surfaces in their vicinity are frequently 
touched by healthcare worker and patients are termed as 
“high-touch surfaces” have a higher frequency of 
contamination than other sites4,5. Microorganisms are 
known to survive on inanimate surfaces for a long period6,7. 

This is more common in a hospital environment, where 
patients with immunodeficiency are at enhanced risk of 
contracting nosocomial infections8. 
 Pathogens are transferred from a colonised or 
infected patient to a susceptible patient most commonly via 
the hands of Health Care Personnel (HCP) and 
contaminated hospital surfaces and medical equipment. 
Numerous studies have shown that hospital surfaces and 
frequently used medical equipment becomes contaminated 
by a variety of pathogenic and nonpathogenic 
organisms9,10. A survey reported the contamination of 
hands of 42% nurses with MRSA strains who were not 
directly in contact with the patient but received the 
contamination by touching the other hospital objects6. 
Another study reported 35% contamination by MRSA 
isolates on the hands of volunteers who touched the bed  
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side areas of the patients. The contamination rate was 
much lower when they touched the cleaned rooms where 
the contamination of 7% S. aureus was found11. 
 The presence of contamination on various surfaces is 
dependent on the viability of the microbes to the surfaces. 
The level of contamination can be reduced by 
decontaminating the instruments, surfaces and 
envoirnment12. We aimed the study for the detection of 
infectious agents on various hospital surfaces and to 
evaluate the reduction of micro-flora on fomites in hospital 
environment after disinfection. 
 

METHODS 
 

The present prospective study organised in The Children’s 
Hospital and The Institute of Child Health, Lahore from July 
to December 2013. We evaluated the bacterial 
contamination on various hospital surfaces (patient’s bed, 
patient’s bedside table, door handle, nursing counter, walls 
and windows) of the different wards. Sterile swabs 
dampened in Brain Heart Infusion Broth (BHI) were used 
for sample collection by rubbing over the test surface. A 
second swab was used to take samples from the same 
surface after applying a disinfectant (70% methanol). We 
collected a total number of 108 swabs (54 pre and 54 post-
disinfection swabs) from the hospital surfaces. 
 These swabs were cultured on Blood, Chocolate and 
MacConkey agar plates. The agar plates were incubated 
overnight at 37oC.Next day, the plates were examined for 
the visible growth of bacteria. Identification of the bacteria 
was made by initially by colony morphology, Gram’s stain 
biochemical reactions and API 20E.  
 

RESULTS 
 

We used 108 swabs for the collection of each of 54 pre and 
post-disinfection specimens from patient’s bedside table, 
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patient’s bed, nursing counters, door handles, walls and 
windows of the hospital wards. Out of 54 pre-disinfection 
samples, 52 (96.2%) were positive for bacterial growth, and 
2 (3.7%) samples showed no growth. After the application 
of disinfectant (70% methanol), 51(94.4%) of the fomites 
turned out to be free from bacteria. And only 3 (5.5%) 
samples came out as positive cultures. The percent 
reduction of bacteria after using 70% methanol as a 
disinfectant was 90.7% (Table-I). 
 Out of 54 pre-decontamination surfaces, 67 bacteria 
strains were isolated which included 38 were Gram-
negative and 29 Gram-positive bacteria. The incidences of 
Gram-negative bacteria isolated before disinfection from 
various surfaces showed the growth of 15(22.4%) 
Klebsiella spp., 10(14.92%) Acinetobacter spp., 5(7.46%) 
E. coli, 5(7.46%) Citrobacter spp., 2 (2.98%) Pseudomonas 
spp., and 1(1.49%) Proteus spp. The frequency of Gram-

positive bacteria isolated before disinfection included15 
(22.3%) Coagulase-negative Staphylococci (CoNS), 
9(13.43%) Staphylococcus aureus, 3(4.47%) Bacillus spp. 
and 2 (2.98%) Micrococcus spp. Nursing counters (22.3%) 
and door handles (17.9%) found to be the heavily 
contaminated in our study (Table-II). The bacterial growth 
obtained after post-disinfection included 1(33.3%) 
Pseudomonas spp., 1(33.3%) Acinetobacter spp. and 
1(33.3%) Bacillus spp. All of these post-disinfection strains 
were collected from patient’s bedside tables (Table-III). 
 
Table-I: Comparison pre and post disinfection growth (n=108) 

Surface Sampling Pre-disinfection(n=54) 
Post-disinfection 
(n=54) 

Growth 52 (96.2%) 3 (5.5%) 

No growth 2 (3.7%) 51 (94.4%) 

%age reduction 90.7% 

 
Table-II: Occurrence of bacteria on pre-disinfection hospital surfaces (n=67) 

Organisms  Patient’s beds Patient’s bedside tables Door handles Nursing counters Walls Windows Total 

Klebsiella spp. 4 1 4 2 3 1 15(22.4%) 

E. coli 0 0 1 2 0 2 5 (7.5%) 

Citrobacter spp. 0 2 0 2 1 0 5 (7.5%) 

Acinetobacter spp. 2 1 2 3 0 2 10(14.9%) 

Proteus spp. 0 1 0 0 0 0 1 (1.5%) 

Pseudomonas spp. 0 0 0 2 0 0 2 (3.0%) 

Bacillus spp. 0 0 1 0 1 1 3 (4.5%) 

Micrococcus 0 0 0 1 1 0 2 (3.0%) 

S. aureus 1 0 3 1 1 3 9 (13.4%) 

CoNS 4 4 1 2 3 1 15(22.4%) 

Total 11 (16.4%) 9 (13.4%) 12 (17.9%) 15 (22.4%) 10(14.9%) 10 (14.9%) 67 (100%) 

 
Table-III: Occurrence of bacteria on post-disinfection hospital surfaces (n=3) 

Organisms Patient’s beds Patient’s bedside tables Door handles Nursing counters Walls Windows 

Pseudomonas spp. 0 1 (33.3%) 0 0 0 0 

Acinetobacter spp. 0 1 (33.3%) 0 0 0 0 

Bacillus spp. 0 1 (33.3%) 0 0 0 0 

Total 0 3 (100%) 0 0 0 0 

 
 

DISCUSSION 
 

Nosocomial infections are defined as the infections which 
are acquired by a patient after 48 hours of hospitalisation. 
Various hospital surfaces play an important role in the 
transmission of Hospital Acquired Infections 
(HAI).Touching the hospital contaminated surfaces with 
naked or gloved hands could be a source of transmission 
of the microbes to the patients and other objects.  
 In the present study, 96.2% of the sample surfaces 
were contaminated. A total of 67 microorganisms were 
isolated. Frequency of Gram-negative bacteria (56.7%) 
was higher than Gram-positive bacteria (43.3%).The 
incidence of Gram-negative bacteria isolated before 
disinfection from various surfaces was: Klebsiella spp. 
15(22.4%), followed by Acinetobacter spp.10(14.92%), E. 
coli 5 (7.46%), Citrobacter spp. 5(7.46%), Pseudomonas 
spp. 2(2.98%), and Proteus spp. 1(1.49%). Similarly, the 
percentage of Gram-positive bacteria isolated before 
disinfection included: Coagulase-negativeStaphylococci 
15(22.3%), followed by Staphylococcus aureus 9(13.43%), 
Bacillus spp.3(4.47%) and Micrococcus spp. 2(2.98%). 
 Prevalence of microorganisms on nursing counters 
was 22.4% followed by17.9% door handles, 16.4% 
patient's bed, 14.9% windows, 14.9% walls, and 13.4% 
patient bedside tables. Klebsiella spp. (22.4%) were 

isolated from total of 54 samples and were the commonest 
of all Gram-negative bacteria. Amongst the Gram-positive 
bacteria, Coagulase-negative Staphylococci accounted for 
22.3% of the cases. 
 A study conducted on bacterial contamination in 
Intensive Care Unit at Al-Imam Al-Hussein Hospital in Iraq 
revealed that 35.3%Gram-positive bacterial isolates, which 
include25% Staphylococcal spp. and 64.7% of the Gram-
negative bacterial strains including 6.8% E. coli. This study 
is consistent with our present study, which also revealed 
that Gram-negative bacteria largely prevailed on hospital 
surfaces as compared to Gram-positive bacteria13. Another 
study carried out to evaluate environmental contaminants 
in Hospital settings and their progress in disinfecting 
techniques reported Staphylococcus spp. and coliforms as 
mostly prevalent isolates on the surfaces.14 

 A study carried out to describe bacterial 
contamination in operating theatres of District Hospital 
Budgam in Kashmir observed the highest degree of 
contamination of Bacillus spp. in General Surgery and 
Gynecology wards followed by CoNS and S. aureus. In 
our present study also, pathogens isolated were CoNS 
(22.3%), S. aureus (13.4%) and Bacillus (4.5%)15 To 
rule out the effect of contamination and environmental 
cleaning a study reported the contamination of 46.9% 
rooms and 15.3% other hospital surfaces which 
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remained 25% rooms and 5.5%, respectively even after 
the cleaning. Multidrug-resistant Acinetobacter 
baumannii were reported in contaminated areas16. 
 The highest number of pathogenic isolates of S. 
aureus (57.6%), Bacillus spp. (55.5%), E.coli (39.4%) 
and Pseudomonas spp were detected in a study in 
Volta Regional Hospital of Ghana.17Our present study 
revealed Coagulase-negative Staphylococci (CoNS)as 
the most prevalent organism among the Gram-positive 
bacteria 15 (22.3%), followed by S. aureus 9(13.4%) as 
the second most prevalent organism. A study from 
Hospital in Kano reported Coagulase-negative 
Staphylococcus 34(28.3%), P. aeruginosa 28(23.3%), 
Streptococcus spp. 2(18.3%), P.mirabilis12(10%), S. 
aureus 1(0.83%) and Salmonella choleraesuis 
1(0.83%)18. Our result of environmental surfaces at The 
Children’s Hospital also showed that CoNS15(22.3%) 
was in a higher percentage than other organisms. 
 Another research done to assess the contamination of 
telephones in different wards of the Hospital reported S. 
epidermidis as most common bacterium isolated19. 

Aqualitative and quantitative study conducted to 
evaluate hospital air and surface contamination in 
wards occupied by patients infected with MRSA in a 
Brazilian University Hospital reported 50% of the wards 
were contaminated with S. aureus 35(16.8%)20. Our 
current study also revealed S. aureus 9(13.4%) on 
different surfaces. 
 We concluded that the hospital surfaces are heavily 
contaminated with the majority of Gram-negative 
bacteria which are the potential source of nosocomial 
infections. The use of disinfectants can significantly 
reduce the burden of nosocomial infections transmitting 
through the surfaces. There should be more focus on 
frequent cleaning or disinfecting hospital surfaces to 
prevent nosocomial infections. Contamination could be 
reduced by following hand washing practices before 
and after contact with patients as well as their 
surrounding objects. 
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