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The most common channels for spread of Health care associated infections (HCAI)
resulting in cross transmission are healthcare workers’ (HCW) hands. The aim of this
study was to assess the bacteriological profile on hands of the health care workers working
in ICU setup during patient care. Imprints of fingertips and palms from the participant's
hands were taken during their routine patient care onto 5% sheep blood agar plate and
MacConkey agar plate. After incubation at 37ºC for 24 hours, the bacterial colonies were
identified using standard biochemical reactions. Staphylococcus colonies were checked for
methicillin resistance. 88.33% of samples had growth on their plates of which 43.39%had
only the resident flora of the hand. 41.67% samples had Staphylococcus colonies on their
plates, of which 16.67% were found to be Staphylococcus aureus and rest 25% were CoNS
species. 06.67% of the Staphylococcus aureus isolates were resistant to cefoxitin and 05%
of the CONS were methicillin resistant. 9.43% of the samples yielded gram negative
bacilli on their plates, out of which 5.6% were identified as Escherichia coli and 03.7% as
Klebsiella species. Both the species were multidrug resistant. Hand contamination
progressively increased during routine patient care; pointing towards the unsatisfactory
hand hygiene practices in the ICUs. The importance of simple barrier precautions must be
highlighted through constant training of staff for their wholehearted compliance.

Introduction
Health care associated infections(HCAI)are a
major issue in terms of patient safety.(1) HCAI
leads to extended hospital stay, long-term
disability,
reduced
antimicrobial
susceptibility, increased expenditure to
patients and their families, and increased
mortality. One of the endemic areas of HCAI
is the critical care ward which can
occasionally lead to epidemic out breaks. This
is due to the combination of various factors
like invasive procedures, accumulation of a
number of immuno compromised patients and

their nursing.(2) The most common channels
for spread of HCAI resulting in cross
transmission are healthcare workers’(HCW)
hands.(3) Hand hygiene, being the prime
effective preventive measure, plays a pivotal
role in prevention of nosocomial infections.
However the review of various hand hygiene
studies prove that baseline hand hygiene
compliance among healthcare workers is
less.(4) In developing countries, the risk of
infectious disease remains exceedingly high.
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Methicillin resistant Staphylococcus aureus
(MRSA) is one of the vital nosocomial
pathogen. Of late, there has been substantial
global surge in nosocomial infections owing
to this microbe..(5) Colonized medical
personnels are the main reservoirs of MRSA
serving as vehicle for cross infection,
eventually leading to outbreaks. Substantial
reduction in MRSA outbreaks follows proper
protective measures.
The aim of this study was to assess the
bacteriological profile on hands of the health
care workers working in ICU setup during
patient care.
Materials and Methods
The study was a prospective study done in the
department of Microbiology during December
2016 to January 2017. Study group included a
total of 60 HCWs (18 doctors, 14 interns and
28 nurses) working in various ICUs in a
tertiary care hospital. Informed consent was
taken from all participants prior to sample
collection. Imprints of fingertips and palms
from the participant's hands were taken during
their routine patient care onto 5% sheep blood
agar plate (Figure 1) and MacConkey agar
plate. The plates were incubated at 37ºC for
24 hours under aerobic conditions. After
incubation, the bacterial colonies were
identified using standard biochemical
reactions(6)
and
further
tested
for
antimicrobial susceptibility using KirbyBauer’s disc diffusion methods as per Clinical
and Laboratory Standards Institute (CLSI)
guidelines 2016.(7).Staphylococcus colonies
were checked for methicillin resistance using
cefoxitin disc 30 μg (surrogate marker of
mecA gene).
Results and Discussion
Out of the 60 samples processed, 07(11.6%)
samples did not yield any growth and all these

samples were from nurses. All other 53
samples (88.33%) had growth on the plates.
(Figure 2). All the plates with growth had
Micrococci and gram positive bacilli on them,
which are considered as the resident flora of
hands. Of the 53 samples positive for growth,
23 samples (43.39%) had only the resident
flora of the hand on their plates.
25 (41.67%) samples had Staphylococcus
colonies on their plates. On further
processing, 10 (16.67%) were found to be
Staphylococcus aureus and rest (25%) were
Coagulase negative Staphylococcus species.
04 (6.67%) of the Staphylococcus aureus
isolates were resistant to cefoxitin and 03
(05%) of the CONS were methicillin resistant
(Figure 3).
Five (9.43%) samples yielded gram negative
bacilli on their plates. Out of which 03 (5.6%)
were identified as Escherichia coli and 02
(3.7%) as Klebsiella species (Figure 2). Both
the species were multidrug resistant.
Mupirocin nasal ointment (3 times per day),
chlorhexidine mouth rinse, and full-body
wash with chlorhexidine soap for 5 days were
recommended for MRSA carriers.
Our study shows that hand contamination
progressively increased during routine patient
care; pointing towards the unsatisfactory hand
hygiene practices in the ICUs, consistent with
the international literature of Nicholson et al.,
(2016) who reported an average compliance
rate of 38%.(8) Our study showed 16.67%
colonization by Staphylococcus aureus on the
hands of HCWs compared to the study done
by Devi et al., (2016) which showed 30%
colonization.(9) MRSA carriage on the hands
of HCWs was 6.67% according to our study
compared to 25.3% according to the work
done by Fadeyi et al., (2010).(10) The disparity
in the carriage rate might be due to the
difference in sample size and method of
MRSA screening.
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Fig.1 Figure showing Blood agar plate with growth after incubation

Fig.2 Schematic representationof distribution of various microorganisms in study groups
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Fig.3 Schematic representation of distribution of Staphylococcus spp. among various study groups
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Nevertheless, nurses were more compliant to
hand hygiene practices compared to doctors
according to our study which is consistent with
the study done by Pittet et al., (2001).(11) Poor
doctor compliance with hand hygiene is still an
unresolved and puzzling topic.(12) Some of the
stated explanations for poor hand hygiene
include skin irritation, inaccessible hand
washing supplies, wearing gloves, “being too
busy”, or “not thinking about it.
Microbial contamination of the hands of HCWs
is a dynamic process resulting from numerous
elements (Pittet et al., 2000).(13) The ratio of 1
nurse per bed is not maintained in many ICUs
requiring the same staff to attend different
patients at the same time. Another reason of
ICU being an endemic area for HCAI is that
both the infected and the immunocompromised
cases are also being attended by same
supportive staff like pantry services,
physiotherapist, conservancy staff etc.(2)
Attitude and compliance with hand hygiene are
behavioral in essence. Various strategies to
induce behavioral changes have been suggested,

such as patient education, administrative
sanction or reward, enhancement of role
modeling by superiors, and establishment of an
institutional safety climate.(12) Other modalities
which can be implemented are: the multimodal
and multidisciplinary approach; including
communication
and
educational
tools;
reminders in the work setting; active
participation and feedback at both individual
and organisational levels, and the involvement
of institutional leaders.(13)
Limitation of our study was that hand imprints
were taken on agar plates rather than glove juice
technique for estimating the bacterial
contamination of hands of HCWs, which would
have been a better technique. One more
limitation was that HCWs’ level of knowledge
about microbial contamination of hand and their
adherence to infection control policies were not
assessed. The threshold of bacterial hand
contamination associated with a substantial risk
for subsequent infection requires further
research.
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Our study indicates an urgent need for training
HCWs to improve the level of their knowledge
about infection control measures and stern
adherence to infection control policies.(5) WHO
hand hygiene knowledge questionnaire is an
appropriate tool for assessing knowledge among
healthcare providers and to study the
compliance towards hand hygiene. The
importance of simple barrier precautions must
be highlighted through constant training of staff
for their wholehearted compliance.(2)Timely
reporting of MRSA colonization in health care
providers helps in preventing outbreaks in high
risk units.
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