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ABSTRACT 
 

Aim: To determine the frequency of microbial flora on the hands during patient care activities and to 
compare the efficacy of different hand washing agents in a tertiary care paediatric hospital. 
Place and duration of study: The study was conducted in the department of Microbiology, The 
Children’s Hospital Lahore, from July 2013 to December 2013. 
Methodology: A total of 240 samples from hands of health care workers (HCWs) were collected and 
processed for microbiological analysis using various microbiological techniques. 
Results: There were 40 health care workers involved in different patient care activities were chosen 
and analyzed for bacterial contamination on hands. The random samples were collected from them 
before and after hand washing with water, soap and alcoholic hand rub. Frequency of reduction in 
bacterial growth was 8% with water, 52.5% with soap and 95% with alcoholic hand rub. 
Conclusion: Identification of microbial contamination is an important factor in controlling the 
nosocomial infections transmitted by health care workers. Hand washing with alcoholic hand rub is 
more effective in removal of microbial flora. 
Keywords: Hand washing, use of water, Alcohol hand rub, Soap in removal of organisms 

 

INTRODUCTION 
 

Nosocomial infections have been recognized for 
more than a century as critical problem which can 
affect the quality of health care procedures in 
hospitals. Transmission of microorganisms by the 
hands of health care workers is the main route of 
transmission

1
.Correct hand washing technique, is 

often not practiced particularly in respect of duration. 
Major problems include insufficient facilities, lack of 
training and information, lack of time and a high 
patient care load, as well as cutaneous intolerance of 
soaps. Two major group of microorganisms which are 
found on the skin are resident flora, organisms that 
normally reside on the skin and transient flora which 
is responsible for transmission of infections in 
hospital environment during health care 
activities

2
.This microbial flora can be introduced into 

body tissues by trauma or medical devices such as 
intravenous catheters

3
.
 
The pathogenic potential of 

the resident flora is quite low. Transient flora that 
causes most of the hospital acquired infections, due 
to cross contamination can be easily removed by 
hand washing

4,5,6
. 

 The hands may become contaminated by 
touching the patient’s intact skin or inanimate objects 
in the patient’s rooms

7
. Microorganisms are known to 

survive on the hands for up to 60 minutes following 
contact with a patient or contaminated surface. If 
hands are known to be suspected of being 
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contaminated, transient flora must be removed by 
washing or disinfecting the hands to make them safe 
for the next patient contact

8
. 

 Reasons for low hand hygiene compliance by 
Health Care Workers (HCWs), and physicians are 
poorly understood. Certain barriers (lack of access to 
sinks, empty dispensers, attitudinal beliefs and skin 
irritation) to low hand hygiene compliance by health 
care workers have been reported

9, 10
. Plain soap with 

water can physically remove a certain level of 
microbes, but antiseptic agents are necessary to kill 
microorganisms

11,12,13,14
. Hand disinfection is 

substantially more efficient than standard hand 
washing with soap and water or water alone

 15, 16
. The 

present study aimed to determine the frequency of 
microbial flora on the hands during patient care 
activities and to compare the efficacy of different 
hand washing agents such as water, soap and 
alcoholic hand rubs. 
 

METHODOLOGY 
 

This cross sectional observational study was 
conducted in the Microbiology Department, The 
Children’s Hospital Lahore, from July to December, 
2013. The samples were taken from the palm and 
fingertips of the hands of nurses by swabbing. Sterile 
cotton swabs dampened in 0.9% NaCl were used. In 
total, 240 samples were collected from 40 individuals 
who were selected randomly. Samples from hands 
were taken before and after the use of hand washing 
agents (water, soap and alcoholic hand rub). These 
swabs were transported to the Microbiology lab for 
further processing.  
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 The cultures were processed by streaking each 
cotton swab to one Blood and one MacConkey Agar 
plate. The agar plates were incubated aerobically for 
24 hours at 37

o
C. Next day, the plates were 

examined for any visible growth. Each colony 
represented a bacteria capable of growth on the 
provided medium and under specific condition 
provided for its incubation. The organisms were 
identified on the basis of colony morphology, Gram’s 
staining reactions and biochemical testing. 
 

RESULTS 
 

All of the hand samples were positive (100%) before 
the use of water for bacterial growth. Most commonly 
isolated organism was Staphylococcus epidermidis 
20 (60.8%). Other organisms isolated were Klebsiella 
species 4 (8.69%), Bacillus species 4 (8.69%), 
Acinetobacter species 3 (6.5%), Pseudomonas 
species 3 (6.5%), Micrococcus species 3 (6.5%) and 
Staphylococcus aureus 1 (2.5%) (Table I). Bacterial 
growth was reduced to 8% after the use of water. The 
organisms isolated were Staphylococcus epidermidis 
20 (42.5%), Pseudomonas species 10 (21.3%), 
Klebsiella species 5 (10.64%), Acinetobacter species 
6 (12.7%), Bacillus species 3 (6.4%), Micrococcus 
species 2 (6.4%) and Staphylococcus aureus 1 
(2.1%) (Table II). 
 Before the use of soap the organisms isolated 
were Staphylococcus epidermidis 24(41.4%), 

Pseudomonas species 10(17.2%), Acinetobacter 
species 8(13.8%), Micrococcus species 6(10.3%), 
Klebsiella species 5(8.6%), Bacillus species 3 (5.2%), 
Staphylococcus aureus 1(1.7%) and Candida species 
1(1.7%) (Table I). The bacterial load was reduced to 
52.5% after the use of soap along with water. Soap 
proved to be a good hand washing agent as 
compared to water in the removal of many Gram 
negative as well as Gram positive organisms. 
Organisms isolated were Staphylococcus epidermidis 
8(57.1%), Pseudomonas species 3(21.4%), 
Klebsiella species 1(7.1%), Acinetobacter species 
1(7.1%) and Staphylococcus aureus 1(7.1%) (Table 
II). 
 Before the use of alcoholic hand rub, the 
organisms isolated were Staphylococcus epidermidis 
19(47.5%), Pseudomonas species 7(17.5%), 
Klebsiella species 4(10%), Acinetobacter species 3 
(7.5%), Micrococcus species 2 (5.0%), Candida 
species 2(5%), Proteus species 1(2.5%), Staphylo-
coccus aureus 1(2.5%) and Escherichia coli 1 (2.5%) 
(Table I). Alcoholic hand rubs were rapid in 
application as compared to conventional hand 
washing and were efficient in the removal of 
microorganisms. Bacterial growth was reduced to 
95% after the use of alcoholic hand rub. 
Pseudomonas species 2(100%) was the only 
organism isolated after the use of alcoholic hand rubs 
(Table II).  

 
Table I: Organisms isolated before the use of hand washing techniques 

Organisms isolated Water Soap and water Alcoholic hand rub 

Staph epidermidis 28 (60.8%) 24 (41.4%) 19 (47.5%) 

Staph aureus 1 (2.17%) 1 (1.7%) 1 (2.5%) 

Pseudomonas Spp. 3 (6.5%) 10 (17.2%) 7 (17.5%) 

Klebsiella spp. 4 (8.69%) 5 (8.6%) 4 (10.0%) 

Bacillus spp. 4 (8.69%) 3(5.2%) 0 (0.0%) 

Acinetobacter spp. 3 (6.5%) 8 (13.8%) 3 (7.5%) 

Micrococcus spp. 3 (6.5%) 6 (10.3%) 2 (5.0%) 

Candida spp. 0 1 (1.72%) 2 (5.0%) 

Proteus spp. 0 0 1 (2.5%) 

Escherichia coli 0 0 1 (2.5%) 

 
Table II: Organisms isolated after the use of hand washing techniques 
 
 
 
 
 
 
 
 

 

DISCUSSION 
 

The purpose of hand washing is to reduce the level of 
potentially pathogenic transient microorganisms. 
Hands play a major role in the transmission of blood 
borne, enteric and respiratory tract infections. Hand 
hygiene is considered to be the most important tool in 
the control of nosocomial infections. The hands of 

health care workers are frequently contaminated by 
direct contact during routine patient care or while 
touching a contaminated surface or device. Multiple 
epidemics have been reported due to contaminated 
hands of health care workers. Hand hygiene is 
therefore considered as the most important, cheapest 
and more effective infection control measure in 

Organisms Isolated Water Soap and water Alcoholic hand rub 

Staph epidermidis 20 (42.5%) 8 (57.1%) 0 (0.0%) 

Staph aureus 1 (2.12%) 1 (7.1%) 0 (0.0%) 

Klebsiella spp. 5 (10.64%) 1 (7.1%) 0 (0.0%) 

Acinetobacter spp. 6 (12.7%) 1 (7.1%) 0 (0.0%) 

Pseudomonas spp. 10 (21.3%) 3 (21.4%) 2 (100%) 

Bacillus spp. 3 (6.4%) 0 0 

Micrococcus spp. 2 (4.25%) 0 0 
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preventing horizontal transmission of nosocomial 
pathogens. 
 According to the present study, the organisms 
isolated mostly from the hands after the use of water 
were Klebsiella species 5(10.64%), Acinetobacter 
species 6(12.7%), Bacillus species 3(6.4%), Micro-
coccus species 2(6.4%), Staphylococcus aureus 
1(2.1%) and with soap Pseudomonas species 
(21.4%), Klebsiella species (7.1%) and Staphylo-
coccus aureus (7.1%). We observed that hand 
rubbing with an alcohol based solution was more 
effective (95%) than hand washing with water (only 
5%) and soap (52.5%) in reducing bacterial 
contamination of health care workers hands during 
routine patient care. This was due to inadequate time 
spent on washing hand conventionally. A study was 
conducted in Choithram Hospital and Research 
center in which 204 samples were collected from 
nurses in the ICU of the hospital before and after use 
of hand washing and hand rub. The bacterial growth 
was seen in 92.2 % of samples before washing and 
hand rub application. Conventional hand wash 
resulted in drastic results in transient bacterial flora 
on the hands in 50% cases whereas alcoholic hand 
rub achieved the effect in 95% of the samples

 17
.
 

Another study carried out to determine the effect of 
hand rub and washing with soap on the hands of 
nurses in reducing bacterial contamination. Bacterial 
growth was reduced to 52% with hand rub and with 
soap 27%

18
. A study was also done to compare the 

efficacy of alcohol based hand rub with conventional 
hand washing in reducing bacterial contamination 
during routine patient care

19
. 

 A study carried out to see the effectiveness of 
hand washing and its role in prevention of diarrhoeal 
disease reported that hand washing with plain soap 
and water reduce the presence of bacteria to 8%, 
while water reduces the bacterial load to 23%

20
. A 

prospective randomized clinical trial study was done 
to compare the effectiveness of an alcoholic solution 
with the standard hygienic hand washing procedure 
during regular work in clinical ward and Intensive 
care unit of a large public university hospital in 
Barcelona. Reduction in bacterial growth after hand 
washing for soap was 49.6% and for alcoholic hand 
rub was 88.2%

21
. 

 Another study carried out to determine the 
impact of hand washing with soap on the risk of 
diarrhoeal diseases in community. They found that 
hand washing with soap can reduce bacterial risk 
from 42% to 44%

22
.  

 

CONCLUSION 
 

It is concluded from the present study that hand 
washing with alcoholic hand rub is more effective as 
compared with conventional hand wash in reducing 

the transient bacterial flora on the hands of Hospital 
workers. It is more convenient and time saving. 
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