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ABSTRACT-: Objective of study was to assess the hand hygiene compliance
in health care personnel before and after hand hygiene education and effect of
change in hand hygiene compliance on rate of hospital acquired infections.
It is an observational analytical study.
Study was carried out on medical and paramedical staff working or visiting to
PICU over a period of 4 months from March 2015 to June 2015.
Surveillance was done by CCTV camera recordings. Two weekly classes on
hand hygiene and its importance in PICU were taken by the principal
investigator
Total opportunities for HH observed during video surveillance were 10519, out
of which 5953 opportunities were used with total compliance of 56%. Hand
hygiene compliance in the same period i.e. Mar 2014 to June 2014 was
33%.This is a pre intervention data Hence we can see that compliance improved
from 33% to 56% which is significant with p- value < 0.01.Ventilator associated
pneumonia (VAP) rate between march 2014 June 2014 was 22.3/1000
ventilation days. Central line associated blood stream infection ( CLABSI)
during the same period was 10.06/ 1000 catheter days( unpublished data). In
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intervention phase i.e. march 2015 to June 2015, there was significant fall in
VAP rate which was 13.42/ 1000 ventilator days, and CLABSI rate which was
2.78/1000 catheter days. There was significant fall in a rate of HAI.
It can be concluded that rate of hand hygiene compliance can be increased
significantly by reinforcing its importance repeatedly to medical staff working
in I.C.U.s. Only increase in hand hygiene compliance can decrease the number
of rate of hospital acquired infections.
INTRODUCTION: Infections by multidrug-resistant organisms (MDROs) are
increasing worldwide [1].Worldwide, the most common bacteria causing healthcare associated infections (HAIs) are:
MRSA Methicillin resistant Staphyloccous aureus
VRE Vancomycin resistant Enterococci spp.
ESBL Extended-spectrum b

-lactamase gram-negative organisms

CRE Carbapenems resistant Enterobacteriaceae
MRAB Multi-resistant Acinetobacter baumannii
The spread of MDROs in health-care settings is common and occurs mostly via
health-care workers' (HCWs) contaminated hands, contaminated
items/equipment and environment.
The importance of hand hygiene in preventing health care associated infections
(HCAIs) has been long known since the study carried out by Semmelweis in
1884[2]. Many studies down the ages, have repeatedly demonstrated effective
hand hygiene to be the single most effective method in reducing HCAIs [3-4].
Despite this, hand hygiene compliance among health care personnel has
remained abysmally poor, especially in the intensive care unit (ICU) [5]. This
has been attributed in part, due to the poor design and quality of the information
and training imparted to health care workers [6 8].
In order to tackle this problem, the World Health Organization (WHO)
[9]. It
describes the reference points for hand hygiene and tells the specific moments
when hand hygiene is required to effectively interrupt microbial transmission
during the normal care of patients.
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There is very little data available on hand hygiene practices among healthcare
personnel in India. Thus, we decided to conduct a before after, prospective,
observational study of hand hygiene practices in our ICU, with an interventional
MATERIAL AND METHODS: This observational analytical study was
conducted from March 2015 to June 2015 at JIPMER women and children
hospital, a tertiary care teaching hospital center in Pondicherry.
Study participants were all healthcare personnel working and visiting in PICU,
JIPMER. Health care personnel not willing to give consent for study were only
excluded.
Before starting the study verbal consent was taken from all health care
personnel in PICU for recording of daily activity. Hand hygiene education
module consisted of running of video of hand hygiene daily from 8 am 9 am
in television installed outside PICU. Two weekly classes on hand hygiene and
the importance of hand hygiene was done in PICU daily bedside. The
interventional program targeted resident trainees working/visiting the ICU and
all nursing staff working in the ICU.
Posters reinforcing the importance of hand hygiene were already present in
PICU. CCTV camera was installed in PICU. CCTV was chosen as a method of
surveillance so as to decrease the observer bias in a surveillance done in person
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by infection control nurse. Also it reduced the human workload and we were
able to observe and note observations even during night time.
Whole day activities were recorded in it for whole week. Weekly once the data
in memory card of CCTV camera was viewed after dividing each day in 4
blocks of 6 hours. Out of 6 hours in each block, 1 hour period was randomly
selected for viewing the video footage. Particulars of any health care personnel
were not revealed anywhere. Before the start of the study period, we discussed
all aspects of observations in detail regarding what constituted each hand
hygiene opportunity and what a lapse is.
Pre intervention data of hand hygiene compliance from January to June 2014
was collected by random observation from infection control nurse. HAI rate
data from same period was retrieved from computer based data from PICU
desktop where data of all patients is saved.
Hand hygiene compliance rate in health care personnel in JIPMER PICU was
33% (January- June 2014 unpublished data) .In order to raise it to 60% with
95% confidence interval with precision of 5% minimum number of observations
required was 369. With 10% attrition rate (due to environmental or mechanical
problem) final numbers of observations were 410. Sample size was calculated
by using OPENEPI software version 3.03 updated 22/09/2014. Study was
conducted over period of 4 months (From march 2015 june 2015). Total
number of hours were 2880 (120 x 24), which were divided into equal blocks of
6 hrs making it total 480 blocks . Out of 6 hours block 1 hour was randomly
selected, of which video footage viewed. 420 hours of video recording was
studied.
Simple random table was used for randomization. Numbers of blocks were
numbered from 1-480. Out of which 420 were randomly selected. Out of 6
hours of period in each block, 1 hr period was randomly selected again by
simple randomization table by the person not directly involved in study.
Data collection methods including settings and periodicity
Randomly selected 1 hour of video recording in each block of 6 hours was
viewed at the end of one week .Number of opportunities of hand hygiene
My 5 moments of hand hygi
[9] were noted. Out of total
opportunities number of times hand hygiene was carried out and number of time
lapse of opportunity was noted. Observations involving the health care person
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not giving consent for study were not counted. Rate of hospital acquired
infection during this 4 month period was noted. Hospital acquired infection was
defined as per standard definition. No blood sampling or any other
investigation was done for this study purpose.
STATISTICAL ANALYSIS: Both descriptive and inferential statistics were
used to analyze the data. Categorical data was described using frequencies and
present the normally distributed data, mean and standard deviation were used
and for Non-Gaussian, median was used. Appropriate parametric (Independent
students t test) or non-parametric (Mann Whitney U test) were used to compare
the groups.
HAI rate before and after are expressed in HAI rate / 1000 PICU days. HAI
episodes were divided in VAP and CLABSI. VAP rate was expressed in VAP
rate / 1000 ventilation days. CLABSI rate was expressed as rate/ 1000 catheter
days.
All tests were two-tailed and a p value of < 0.05 was considered as significant.
SPSS 20.0 software (SPSS Inc. Chicag
CDC) was used for data analysis.
RESULTS:
Total 420 hours of video footage was viewed.
Total video footage was equally divided in day and night hours. Day was
defined as 8 am- 8 pm and night was defined as 8 pm- 8 am.
Shift

N

%

Day

210

50%

Night

210

50%

Total

420

100%

Table 1- distribution of video recording viewed
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Total number of opportunities as per WHO my 5 moments of hand hygiene
were 10519. Out of which 5953 were utilized. 4566 opportunities were missed.
Overall compliance was 56% .

Fig1

total compliance of hand hygiene

As stated previously, hand hygiene compliance in the same period i.e. Mar 2014
to June 2014 was 33%. Hence we can see that compliance improved from 33%
to 56% which is significant with p- value < 0.01
Preintervention Postintervention t-value
HH
compliance
compliance

p-value

33%

< 0.01

56%

34.887

95%
CI

UPPER LOWER
24.2611 21,673

Table 2 : comparison of hand hygiene compliance before and after

In our study, compliance differed in medical personnel as follows,
Sr. no

Medical personnel

95% CI

Compliance %
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1

Nurses

77.25

2

Residents

52.25

3

Consultant

98.5

4

Visiting technician

21.75

5

Nursing orderly

8.5

Table 3- HH compliance in different medical personnel
As we can see highest compliance was in consultant followed by nursing staff
followed by residents but which differed significantly.
As study was conducted over a period of 4 months, month wise HH compliance
also studied which showed highest compliance in June followed by April. Least
compliance was found in month of March which was significantly less
compared to April, May, and June. This can be attributed to the reason that
study commenced in month of March with intervention to improve compliance
also started in M
Months

N

Mean
(%)

SD

Min.

Max.

March

124

46.43

10.04

21.42

66.60

April

120

63.87

10.64

35.00

83.33

May

124

54.22

13.66

21.42

83.33

June

52

64.45

9.25

37.90

83.33

*Significant difference was observed between March and April/ May/ June (p-value <
0.05)
*Significant difference was observed between April and May (p-value <
0.05)
*Significant difference was observed between May and June (p-value <
0.05)
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Table 3- month wise distribution of HH compliance
WHO campaign in a way shown following chart.

Hand Hygiene
Practices

Mean (%) SD

Minimum Maximum
%
%

Before contact with
patient

64.7377

14.76205 30

100

Before aseptic task

88.7692

21.17954 10

100

After body fluid
exposure risk

47.082

20.42326 0

100

After patient contact

37.9286

22.37723 0

100

After contact with
patient surrounding

28.1143

22.75818 0
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Total

55.9671

13.47564 21.42

83.33

Table 4- HH compliance as per
HH compliance was highest before aseptic task, 88.76% followed by
Least compliance was seen with
contact
HH compliance also differed according to shift of the work as in day or night. In
the morning hours which were defined as 8 am to 8 pm and night hours defined
as 8 pm -8 am. Compliance was significantly less in night hours with mean of
57.36% in morning hours while 54.56 in night hours with p-value < 0.05.
Unpaired T-test

Group

N

Mean

SD

Shift

Morning

210

57.36

13.38

pvalue
0.04
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Night

210

54.56

13.44

Table 5- HH compliance according to shift of duty
Ventilator associated pneumonia (VAP) rate between march 2014 June 2014
was 22.3/1000 ventilation days. Central line associated blood stream infection (
CLABSI) during the same period was 10.06/ 1000 catheter days( unpublished
data). In intervention phase i.e. march 2015 to jun 2015, there was significant
fall in VAP rate which was 13.42/ 1000 ventilator days, and CLABSI rate
which was 2.78/1000 catheter days.
Discussion : We in our institution, routinely use chlorhexidine based hand rub
s evidencebased, field-tested, user-centred approach is designed to be easy to learn, logical
and applicable in a wide range of settings [9].
We used video surveillance for monitoring of hand hygiene compliance as per
these 5 moments of hand hygiene as used previously by Armellino et al [10].
Total 420 hours of video recording was viewed which was equally divided in
day and night shift to see the diurnal variation in hand hygiene compliance.
Total opportunities for HH observed during video surveillance were 10519, out
of which 5953 opportunities were used with total compliance of 56% which was
comparable o previous studies by Mathai et al and Salem et al [11,12]. This
was the post intervention data. In study by Salem et al hand hygiene
compliance increased from 42.9% pre-intervention to 61.4% postintervention, P < 0.001 with similar intervention. In another study by Mathai et
al hand hygiene compliance improved significantly to 56% after intervention to
improve hand hygiene.
The intervention which we used to increase HH compliance i.e. biweekly
classes , bedside reinforcement of hand hygiene importance, similar intervention
was used by Mathai et al [11].

seen by Mahfauz et al in which before contact with patient was significant risk
factors for hand hygiene non-compliance in the hospital [13].Least compliance
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Compliance among health care personnel according to their work rank differed
significantly. Highest compliance was noticed in PICU consultant with 98.5%.
This was differing with previous studies by Mahfauz et al [13]. In study by
Mahfauz et al being a physician was significant risk factor for hand hygiene
non-compliance in the hospital [13].
Compliance was highest among nurses after consultant (77.25%) while in
residents it was 52.25%. Results were similar to previous observations by
Mathai et al, Salem et al and Victor et al [11,12,14].
This can be contributed to fact that residents have tighter schedule and more
mental stress. This fact tells us that we need to focus on residents more for hand
hygiene compliance and give them positive feedback of improved compliance
frequently as residents and nurses are the personnel who will be in contact with
patients for longest duration.
There was significant fall in HAI in the post intervention period as rate of fall in
HAI has already been told in results This can be attributed to increase in hand
hygiene compliance significantly as rest of the factors which can affect HAI rate
i.e. profile of patient admitted, nurse to patient ratio, doctor to patient ratio was
also similar. Similar results were seen by Salama et al. in his study, the rate of
overall health care-associated infections/1000 patient-days, fell from 37.2 preintervention to 15.1 post-intervention (P < 0.001); the rate of bloodstream
infections, which fell from 18.6 to 3.4/1000 central-line-days (P < 0.001); and
the rate of lower respiratory tract infections, which fell from 17.6 to 5.2/1000
ventilator-days (P < 0.001) [12].
In present study, we were able to see diurnal variation in hand hygiene
compliance as have been previously reported. Compliance during day hours was
significantly more than night hours 57.36% and 54.56% with a p-value <0.05.
Similar observation has been made previously by Sahay et. al. in his study, hand
hygiene compliance dropped during the night for doctors (81% vs 46%,
respectively, P < .001), for nurses (64% vs 55%, respectively, P = .02), and for
paramedical staff (44% vs 31%, respectively, P = .01). This again emphasizes
importance of repeated reinforcement of importance of hand hygiene
compliance [15].
The HH compliance in duration of 4 months was least in month of March, 46.43
%, while highest in June and April (64.45 and 63.87 % respectively.
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Significance of this can be seen as there was not a single c/o of HAI in the form
of VAP and CLABSI was noted in the month of April., while in the month of
March there were 3 events of VAP and 1 CLABSI amounting to VAP rate of
13.57/ 1000 ventilator days and CLABSI rate of 5.95/ 1000 catheter days.
While most of the other factors affecting the occurrence of HAI were same in
both months, though not correlated systematically.
Limitations of study:
1) Method of collection data of hand hygiene compliance before and after
intervention was not same.
2) Other factors which might decrease incidence of HAI apart from hand
hygiene compliance were not formally studied.
CONCLUSIONS: 1) It can be concluded that rate of hand hygiene compliance
can be increased significantly by reinforcing its importance repeatedly to
medical staff working in I.C.U.s.
2)Increase in hand hygiene compliance can decrease the number of rate of
hospital acquired infections
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