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Abstract

Introduction : Hand hygiene prevents cross infections in hospitals but adherence of 

health care workers (HCW) to hand wash guidelines is poor.

Despite advances in infection control and hospital epidemiology, the message is not 

consistently translated into clinical practice. Hence this study was taken up to 

summarise factors influencing lack of adherence by HCW to hand hygiene practices 

and recommend strategies for improvement in our set up of a tertiary care hospital.

Aims and Objectives :

1. To determine the adherence and awareness of HCW to hand hygiene practices 

and protocols.

2. To identify the barriers of hand hygiene practices.

3. To identify the micro flora present on the hands of HCWs and whether there is 

any change in number of isolates after hand wash with plain soap and water.

Material and Methods : 70 HCWs were included in this study from all the critical care 

areas. All of the HCWs were observed during their working in the ICUs to identify the 

practices adopted and adherence for hand hygiene.

Results : Average adherence to hand washing was 60%. The highest adherence (70%) 

to hand hygiene was observed in Neonatal and Paediatric ICUs and the least (30%) 

was observed in surgical ICUs. Coagulase negative Staphylococcus spp (57%) and 

Klebsiella spp (42%) were the commonest organisms isolated from the finger tips. 5% 

of HCWs were MRSA carriers.

Conclusion : Improvement in infection control practices requires questioning basic 

beliefs, continuous assessment of the stage of behavioural change interventions with 

appropriate education, motivation and administrative measures.

Introduction 

ood hand hygiene is one of the most 
critical control strategies in outbreak 

management. According to Centers of 
Disease Control and Prevention, each year 
an alarming number of more than 
2,40,000 nosocomial infections occur in 
the US alone. Nosocomial infections cost 
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over $2300 per incident and 4.5 billion 
annually. In the light of emergence of 
methicillin resistant staphylococcus 
aureus (MRSA) and vancomycin resistant 
enterococcus(VRE), effective infection 
control measures, such as hand hygiene 
are essential to prevent nosocomial 

1infections.

Hand hygiene prevents cross 
infections in hospitals but health care 
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workers adherence to guidelines is poor. 
Despite advances in infection control and 
hospital epidemiology, the message is not 
consistently translated into clinical 
practice. Average compliance with hand 
hygiene recommendations varies between 
wards, health care workers and according 
to work conditions. Compliance is usually 

2estimated at < 50%.

Promotion of hand hygiene is major 
challenge for infection control experts. No 
single interaction has consistently 
improved compliance with hand hygiene 
practices. There are very few studies 
carried out in India on hand hygiene 
practices among HCWs. Hence this study 
was taken up to summarise factors 
influencing lack of adherence by HCW to 
hand hygiene practices and recommend 
strategies for improvement in our set up of 
a tertiary care hospital.

Aims and Objectives

1. To determine the adherence and 
awareness of HCW to hand hygiene 
practices and protocols.

2. To identify the barriers of hand 
hygiene practices.

3. To identify the micro flora present 
on the hands of HCWs and whether 
there is any change in number of 
isolates after hand was with plain 
soap and water.

Material and Methods

This study was carried out in critical 
care areas (Medical, Surgical and Neonatal 
and Pediatric ICUs) in a tertiary care 
hospital for a period of 6 months.

150 HCWs were included in this study 
from all the critical care areas. All of the 
HCWs were observed during their working 
in the ICUs to identify the practices 
adopted and adherence for hand hygiene.

Following points were noted in the 
check list :

1. Ahderence to hand washing 
during work (Number of hand 
washing done during patient care)

2. Duration of hand washing

3. Adherence to hand washing 
protocol :

a. Application of soap to all areas 
including webs and vigorous 
rubbing of hands.

b. Long nails and nail polish.

c. Jewellery present during hand 
wash

d. Hand drying : Towel, Roll 
paper, Hot air blower.

Finger tip culture was taken on 
nutrient agar before and after hand 
washing to identify the micro flora by 
conventional methods.

The colony count of these isolates was 
done to see if there is any change in the 
number of organisms after hand wash.

A self reported questionnaire was 
given to the HCW to assess the awareness 
and attitude regarding hand hygiene.

Results 

The highest adherence (70%) to hand 
hygiene was observed in Neonatal and 
Paediatric ICUs and the least (30%) was 
observed in surgical ICUs. Average 
adherence was 60%.

1. Adherence and Practices adopted for Hand Hygiene

Sr. No.

1

2

3

4

Observations Percentage

Hand Hygiene adherence

Nails : Long and painted

Jewellery

Hand drying :

a) Towel

b) Roll paper

c) Blow drier + Roll paper

60%

52%

88%

60%

30%

10%
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3. Organisms isolated from Finger tips culture :

Organisms

Gram Positive
Organisms

(n=170)

17 (10%)

Staphylococcus
aureus

CONS

97 (57%)

CONS : Coagulase negative Staphylococcus spp.
MRSA : Methicillin resistant Staphylococcus aureus.

17 (10%)

Enterococcus
spp

17 (10%)

Diphtherords

13 (8%)

Micrococcus

8 (5%)

MRSA

Klebsiella
spp

E.coli Pseudomonas
spp

Acinetobacter
spp

Gram Positive
Organisms

(n=170)

71 (42%)49 (29%) 32 (19%) 17 (10%)

Average time noted for hand hygiene 
was 40 seconds. Application of soap to all 
surfaces of the hand including webs and 
vigorous rubbing was not followed by 8% 
HCWs. 88% of the HCWs had jewellery in 
the form of rings and bracelets or bangles 
during the hand washing procedure.

60% of the HCWs used the towels for 
drying their hands. But these towels were 
wet and visibly dirty.

Paediatric ICU had hot air blow drier 
and sterile paper to dry hands. The sterile 
paper in Neonatal and Paediatric ICUs 

were autoclaved news paper cuttings 
which released ink when in contact with 
wet skin.

Coagulase negative Staphylococcus 
spp (57%) and Klebsiella spp (42%) were 
the commonest organisms isolated from 
the finger tips. 5% of HCWs were MRSA 
carriers. 80% of the health care workers 
showed increase in the bacterial count of 
50 CFU to > 200 CFU after the hand wash 
with soap and water regardless whether 
towel or sterile paper or blow drier was 
used to dry the hands. The increase was 

Critical 
care 
areas

MICU

NICU

IPCU

SICU

Average

Good

Good

Adherence
of HCW
to hand
hygiene

2. Observations for barriers of hand hygiene

Awareness
Level

of HCW

Average

Average

Average

Lack 
of

awareness

Non 
adherence
was high

Soap
Availability 

/ Type

Non 
adherence
was high

Soap bars
No liquid 

soap

Soap bars
No liquid 

soap

Soap bars
No liquid 

soap

Towel

Wet 
and 
dirty

Wet 
and 
dirty

No 
Towel

No 
Towel

Roll paper

No

Autoclaved
news paper

cutting

Autoclaved
news paper
cutting and

hot air 
blow drier

No

Sinks*

Well placed 
and proper

size

Small and
at low
height

Small and
at low
height

Small and
at low
height

Work
load

Heavy

Heavy

Heavy

Heavy

Strenght of
staff **

Under
staffed

Under
staffed

Under
staffed

Under
staffed

* Elbow operated faucets on sinks seen in MICU and IPCU.
** Nurse to patient ratio - 1:4.

Lack of adherence was more in surgical ICUs among both doctors and nursing staff. In Medical ICU the non 
adherence was more in nursing staff and physiotherapists.
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seen in the gram negative bacilli 
(Pseudomonas spp, Klebsiella spp, and 
E.coli).

Discussion

Accepted methods of evaluating hand 
hygiene require that the test volunteers 
wash their hands with plain or 
antimicrobial soaps for 30 seconds to 1 

3,4minute.

In our study we found the average 
hand wash time was 40 seconds which 
was acceptable as proper hand hygiene 
involves the use of soap and warm running 
water, rubbing hand vigorously for at least 

520 seconds.

More studies are required to find out 
the efficacy of plain or antimicrobial soaps 
under conditions in which they are 
actually used by the HCWs.

In several studies hand washing with 
plain soap have failed to remove the 
pathogens from the hands of hospital 

6personnel.  Hand washing with plain soap 
can result in paradoxical increase in 

3bacterial counts on the skin.  Our study 
showed increase in the bacterial count 

 from 50 to > 200 CFU in 60% HCWs 
(mainly gram negative bacilli) after hand 
wash with soap and water. This could be 
due to soap contamination, presence of 
long nails and jewellery and usage of dirty 
towels, which may lead to colonisation of 

4hands with gram negative bacilli.

Adherence of HCW to recommended 
hand hygiene procedures has been poor 
with mean baseline rates of 5-18%. Tibbal 
et al obtained a baseline hand washing 
note of some of the doctors and asked them 
to estimate their own hand washing rates 
before patient contact. They perceived the 
rate of 73% which contrasted sharply with 

7the observed frequency of just 9%.  
Pritchard et al also noted that the doctors 

can be so, self delusional about their 
8behaviour.  The average adherence was 

60%. The highest adherence was seen in 
Neonatal and Paediatric ICUs. Non 
adherence was (30%) in surgical ICU, 
where the indications for hand hygiene 
were more frequent.

We observed the barriers to 
adherence to hand hygiene (Table 2) were 
due to :

1. Lack of awareness

2. Non availability of good quality 
antimicrobial liquid soaps

3. Wet and visibly dirty towels

4. News paper cuttings used as 
sterile papers to dry hands which 
released ink when in contact with 
wet skin.

5. Sinks not fixed at proper height or 
were too small. No elbow operated 
faucets 

6. High work load and under staffing 
(Nurse to patient ratio -1:4)

Perceived barriers to adherence with 
hand hygiene have been assessed or 
quantified in observational studies 
showing similar barriers such as : priority 
of care (i.e. the patient needs are given 
priority over hand hygiene), forgetfulness, 
lack of knowledge of guidelines, 
insufficient time, high work load and 

2understaffing.

We observed in our study 52% of the 
female HCWs had long nails and nail 
polish on them. This could be one of the 
reasons for high concentration of 
bacterial counts. The subungual areas of 
the hand harbour high concentration of 
bacteria, most frequently CONS, 
Pseudomonas spp, Corynebacterium spp 

9and Yeast.  Chipped nail polish may 
support the growth of large number of 
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9organisms on finger nails.

88% of the HCWs had jewellery (rings, 
bangles, bracelets) during hand wash. 
Study by Mayer et al has shown that skin 
underneath rings is more heavily 
colonised than comparable areas of skin 

10on fingers without rings.  Further studies 
are needed to establish if wearing rings 
results in greater transmission of 
pathogens in health care setting.

Improvement in infection control 
practices requires questioning basic 
beliefs, continuous assessment of the 
stage of behavioural change interventions 
with an appropriate process of change and 
supporting group activity.

Keeping in mind the barriers for 
adherence for hand hygiene certain 
recommendations are made.

Education and Motivation 

1. In service education, information 
leaflets, workshops, lectures and 
performance feed back on hand 
hygiene.

2. Implement multidisciplinary 
programmes to improve adherence

Administrative Measures 

1. Make improved hand hygiene and 
institutional priority.

2. Provide antimicrobial liquid soaps 
with dispensers.

3. Provide sterile roll paper or clean 
towels to dry hands.

4. Construction of good sinks with 
elbow operated taps.

5. Place alcohol based hand rubs at 
each bedside in all the ICUs.

6. Rewards to be given for compliance 
of hand hygiene.

Compliance with hand hygiene could 

become part of a culture of patient safety 

in which a set of interdependent elements 

interact to achieve the sharped objective.

More research is needed to determine 

whether all the strategies recommended 

would improve health care workers 

adherence to hand hygiene.
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