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ABSTRACT

INTRODUCTION

Health care-associated infection (HCAI) is the commonest
complication affecting hospitalized patients. The infection
sources in a hospital are personnel, hospital’s inanimate
environment, and self-infection. Direct transmission accounts
to 70% of infection transfer. Bacteria, fungi, and viruses have
been reported as causative agents in HCAIs, and many
infections are polymicrobial. Effective safety management in
the 21st century involves keeping an eye on human factors
and highly reliable organizations can identify and capture
potential hazards before they show themselves as accidents.
One method of achieving this is by measuring the level of
safety through “leading” indicators. An active surveillance to
measure the adherence to hygiene of hands of employees
is conducted by the infection control nurses randomly in
the critical areas in this hospital. Hand Hygiene Moment
Observation Form taken from the original World Health
Organization (WHO) 5 Moments “Observation Form” is used
for observation. The compliance among nurses is greater
compared with doctors in the intensive care unit (ICU), 64.44
to 60.74%. During the said period, the number of infections
incidence in ICU compared with overall hospital’s infections
was 62.98%. The nurses had 7 opportunities and doctors had
10 opportunities to wash hands during 1-hour period, and the
average time spent for washing was 8 seconds by doctors
and 14 seconds by nurses.

Modern medicine has been thorough, wonderful, and
genuine, but modern medicine too has the potential for
considerable harm, perhaps even greater harm than in
the past.1 The health sector when compared with other
sectors is a high-risk area as the adverse events arising
from treatment rather than disease can lead to death,
complications, and further sufferings. Though many hospitals have procedures in place to ensure patient safety,
the health care sector lags behind other industries and
services that have introduced systematic safety processes,
famous being airline industry and health care industry
comparison in all scientific gatherings and presentations.
Patient safety can be defined as: “The avoidance,
prevention and amelioration of adverse outcomes or
injuries stemming from the process of health care,” as
per Vincent.1
Health sector-induced harm to patients imposes a
heavy burden on society. Investment in patient safety,
therefore, has the potential to generate savings in expenditure coupled with an obvious benefit to patients. If a
hospital focuses on patient safety, it leads to savings in
treating patients manifesting adverse events and subsequent improved use of financial resources of the community as such. Supplementing this, savings are achieved
in litigation costs associated with grievances and applications for compensation related to adverse events. Of
utmost important, patient safety bestows better quality
of life. In order to achieve these measures, the culture
of safety can be improved significantly in various ways.
It is said that we cannot manage what we cannot
measure. The purpose of evaluating patient safety is
that it helps to effectively monitor safety and quality or
assess the impact of any initiatives or programs that are
implemented. The systematic reporting and tracking
of safety problems is an important approach to quality
improvement.
Nosocomial infection, or HCAI, is the commonest
complication affecting hospitalized patients. Currently,
5 to 10% of patients admitted to hospital in Britain and
in the US acquire one or more infections; millions of
people each year are affected.1 In a massive survey of
over 75,000 patients in 2006, a prevalence rate of 7.59%
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in the UK was found.2 The sources of infection are
personnel, hospital’s inanimate environment, and selfinfection. Bacteria, fungi, and viruses have been reported
as causative agents in HCAIs, and many infections are
polymicrobial. The most common causative agents are
Staphylococcusaureus,Pseudomonasaeruginosa,Escherichia
coli, Enterococci, Candida albicans, and Klebsiella species.3 In
the wards, hospital infections may manifest in the form of
bacteremia, respiratory infection, gastroenteritis, urinary
tract infection (UTI), meningitis, and skin infections.
Surgical wound infections are found after surgery. Four
types account for about 80% of nosocomial infections:
UTIs often associated with catheter use; bloodstream
infections, often due to intravascular devices, surgical
site infection (SSI), and pneumonia. Each of these four
types may arise in more than one way and may be due
to one or more different bacterial species. Intravenous
lines are a particular potent source of infection, and if
the chance of infection is increased, the longer the line
remains in place.1 Nowadays, infection control covers a
wide range of processes within a hospital. It needs epidemiological expertise and attention to medical devices (e.g.,
intravascular and enteral devices, ventilators, diagnostic
equipment); the physical environment (e.g., ventilation
ducts, physical surfaces); surgical wound management;
and carrying by health care employees and supportive
health professionals.4
Diabetic patients, dialysis patients of chronic renal
failure, and with chronic dermatitis are most likely to
have areas of intact skin that are colonized with Grampositive bacteria.5-12 Skin flakes containing microorganisms are shed daily from normal skin and are 100 in
number approximately.13 The patient gowns and fomites
in the patient’s immediate environment can be easily
contaminated with patient flora.14,15 During patient care
activities like lifting a patient, taking patient’s pulse
reading, oral temperatures, and blood pressure, which
involves patient touching, can contaminate nurses’ hands
with 100 to 1,000 colony forming units of Klebsiella spp.16
In health care situation, the health care providers if
called as “donors” and patients as “recipients,” the transmission of organisms from donor fabrics to clean recipient fabrics through hand contact has also been studied.
The results explicably showed the number of organisms
transmitted was greater if the donor fabric or the hands
were wet during contact process.17
Hospital-acquired pneumonia (HAP) is one of the
most common infections occurring in patients getting
care in an ICU and accounts for almost 25% of all nosocomial infections in ICU patients, with incidence rates
ranging from 6% up to 52%. Prevention and control of
HAP include: Staff education and their involvement in
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preventing infections, prevention of infection transmission; sterilization or disinfection and maintenance of
equipment, devices, mechanical ventilators; prevention
of person-to-person transmission of organisms; standard
precautions, such as hand hygiene, glove, and gown
usage; care of patients with tracheostomy; suctioning of
respiratory tract secretions.18
Few steps in the prevention of central line-associated
blood stream infections (CLABSI) include education,
training and staffing, appropriate selection of catheters
and sites, hand hygiene and aseptic techniques, maximal
sterile barrier precautions, following catheter site dressing regimens, etc. that comply with current Centers for
Disease Control and Prevention (CDC) hand hygiene
guidelines.19 Effective patient safety management in the
21st century includes paying attention to human factors,
physical factors, and environmental factors. By paying
attention to human factors, highly reliable organizations
can identify and capture potential hazards before they
exhibit as accidents. One method of achieving this is by
measuring the state of safety through indicators, such
as safety culture or climate. These are seen as different
from indicators of safety, such as incidents as they provide
knowledge into the state of safety without the need for
retrospective analyses.20 World Health Organization
provides a set of quality indicators to be captured; most
of the indicators are aimed at patient safety. We studied
the indicators that have a bearing on hand hygiene of
the health care personnel that would lead to increased
infection rates.

MATERIALS AND METHODS
An observational study was conducted for a period of
1 year, January 2016 to December 2016, in the multidisciplinary ICU of this tertiary care teaching hospital. This
is an Open ICU with admission and discharges done
by respective specialty consultants. The tool used for
observation was WHO 5 Hand Moments Observation
tool. Informed consent was taken from the doctors and
nurses prior to the start of study, and repeated once every
quarter. All personnel entering this Open ICU were
included in the study.

RESULTS AND DISCUSSION
The study was carried out in multidisciplinary 24-bed
ICU at a tertiary care teaching hospital. The hospital has
emerged as a premier health care institution providing
quality tertiary care to patients. It was started as a 150bedded teaching hospital in 1961. It has grown since its
inception to 2,032-bedded superspecialty tertiary care
teaching hospital. The hospital received 608,788 outpatient
and 73,308 inpatient admissions in a year. The hospital is
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committed to patient safety. The hospital follows patient
safety practices through various measures undertaken.
This study relates to hospital-acquired infection, safety,
and sentinel events. Infection control is an important
component of patient safety having direct bearing on
the prevention of HCAIs and the transmission of infectious agents among patients and health care providers.
Infection control manual is prepared and periodically
reviewed by the Hospital Infection Control Committee,
at this hospital. The infection control policies include:
• Hand hygiene policy.
• Standard precautions for health care workers.
• Guidelines for hospital waste management, and
sharps disposal policy.
• Antibiotic policy.

Hand Hygiene Policy
The hospital hand hygiene policy promotes hand hygiene
and provides a comprehensive indication for hand
washing, which include before touching a patient, before
a procedure, after a body fluid exposure risk, after touching a patient, and after touching a patient’s surroundings.
Hand hygiene policy is followed as per WHO guidelines.21

Definition
Hand washing is the vigorous rubbing together of
lathered hands for at least 15 to 20 seconds, followed by
thorough rinsing under a stream of clean water.

Purpose
• To remove transient microbial contamination that
has been acquired by recent contact with infected or
colonized patients or environmental sources.
• To prevent the transmission of potentially pathogenic
organisms.
The policy provides standard duration of hand
hygiene practice:
• Two minutes at the beginning of duty.
• Two minutes before high-risk procedures: Intravenous
handling, catheter care.
• Two minutes after heavy contamination: Dressing
changes.
• Fifteen to 30 seconds for other routine hand washing
with alcohol hand rub.
• Six-minute scrubs are required for preoperative hand
washing.
The products for hand washing include soap solution,
hand rub solution (alcohol-based), and products containing antiseptic preparations: Topical antimicrobials are
used to disable, inactivate, or kill microorganism and
reduce total skin bacterial count.

Hand washing facilities are provided in all the patient
care areas. Hand rub solution is provided at each patient
bed in critical areas like ICUs, postoperative wards, at
the entrance of each ward, and at all nursing counters.
Techniques for hand hygiene depends on:22,23
• Amount of solution
• Duration of washing procedure
• Selection of hand hygiene agents
– Alcohol-based hand rubs are the best agents for
reducing the number of bacteria on the hands;
antiseptic soaps and detergents are the next most
effective; and nonantimicrobial soaps are the least
effective.
– Water and soap are recommended for clearly
soiled hands.
– Alcohol-based rubs are recommended for decontamination of hands for all patient-related situations (except when hands are visibly soiled) and
as one of the options for surgical hygiene.
An active surveillance to measure the adherence to
hand hygiene is conducted by the infection control nurses
randomly in the critical areas. Hand Hygiene Moment
Observation Form adapted from the original WHO 5
Moments “Observation Form” is used for observation
(Annexure 1). The infection control nurse observes the
doctors, nursing staff, paramedical staff, and student
nurses for adherence to Hand Hygiene. The 5 Moments
for Hand Hygiene are:
1. Before touching a patient.
2. Before clean/aseptic procedure.
3. After body fluid exposure risk.
4. After touching a patient.
5. After touching patient surroundings.
Compliance rate is measured using the formula →
Actions
→
Compliance (%) =
Opportunities×100
The highest hand hygiene compliance was seen
among student nurses (71.81%) and paramedical staff
(70.94%), followed by nursing staff (64.44%) and the least
was among doctors (60.74%). The compliance among
nurses is greater compared with doctors. This has been
observed in other studies also. The compliance rate in
the national hand hygiene audit conducted in Australia
showed compliance rates of 64.6% among doctors, 82.4%
among nurses, 77% among paramedical staff, and 76.9%
student nurse.24 In a similar study the hospital’s compliance rate was 50.3%, and its distribution among doctors
was 49.1%, nurses 52.2%, and technicians 42.8%.25
During the same period, the number of HCAIs
observed in the hospital was 543, out of which 342
(62.98%) were observed in ICUs and 201 (37.02%) outside
the ICUs. The total patient days was 529,718 days in a year.
The overall HCAI rate was 1.025 per 1,000 patient days
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or 0.74 per 100 admissions (0.74%). The HCAI rate in the
ICUs was 1.98% as compared with 0.36% in the wards.
The observed HCAI rate is below that estimated by CDC.
The CDC estimated the burden of US HCAIs in 2002 as
1.7 million infections in hospitals (9.3 infections per 1,000
patient days or 4.5 per 100 admissions).26 The WHO study
shows a hospital-wide prevalence of HCAI varies from
5.7 to 19.1%, with pooled prevalence of 10.1%.27
The nurses had seven opportunities to wash their
hands during 1 hour in ICU, and an average period the
washing was performed was 12 seconds. Whereas, the
doctors had 10 opportunities to wash their hands during
1 hour, and an average period the washing performed
was 8 seconds. The duration of hand washing or hygienic
hand wash episodes by health care workers has averaged
6.6 to 24.0 seconds in various observational studies.
The most common site of HCAI was HAP 47.7%,
out of which ventilator-associated pneumonia (21.18%
of HCAI) accounts for 44.4% of HAP. The second most
common infection was catheter-associated UTI (24.49%),
followed by SSI (16.21%), infected burns wound (6.26%),
and CLABSI (5.34%).
In the USA, the most frequent type of infection
hospital-wide is UTI (36%), followed by SSI (20%), bloodstream infection, and pneumonia (both 11%).28 A study in
European acute care hospitals reports pneumonia (37.3%)
to be the most common HCAI site followed by BSI (18.6%),
SSI (11.9%), and UTI (3.4%).29
The most common organism causing HCAI overall
was Acinetobacter species (19.19%) followed by E. coli
(13.18%), P. aeruginosa (13.18%), and K. pneumoniae
(12.79%). Methicillin-resistant S. aureus was seen in
4.65% of HCAI. The study in European acute care hospitals reports the most common causative organism
was Enterobacteriaceae (34%), out of which E. coli was
the most common. Candida species were the second
most frequently detected pathogens (17%), followed by
Enterococci (15%), S. aureus isolates (6%), and P. aeruginosa
isolates (6%).29
Responsibilities of patient care managers/administrators are:
• Statements can be displayed about the value and
adherence to hand hygiene practices.
• Role models demonstrating adherence to recommended hand hygiene practices.30

Glove
Gloves should be worn while handlings blood/infected
body fluids, handling of items on surfaces soiled with
blood or body fluids, for all invasive procedures, venipuncture, and other vascular procedures. Gloves should
be changed between patient-to-patient contact. Gloves
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should be used while handling visibly soiled linen.
Wearing gloves does not replace the need for hand
hygiene.31 After providing care for a patient if gloves are
not changed, it may lead to transmission of microorganisms from one patient to the other.32
By November 2017, this hospital got certified by
Guinness Book of Records for the hand hygiene awareness drive, for clearing a world record in highest number
of congregation of hand washing done in a day’s time.
The Department of Hospital Administration and we, as
members of the department of the hospital, overlooked
the conducting of event. The hospital has started promoting physicians and surgeons as brand ambassadors
of hand hygiene in the premises of the hospital. The
hoardings are displayed in the outpatient area, operation
theatre complex, and intensive care areas.

CONCLUSION
This study relates the proportion of hospital-acquired
infections with hand hygiene practices by health care
professionals in a hospital setting. Infection control is an
important component of patient safety concerned with
the prevention of HCAIs and the transmission of infectious agents among patients and health care workers.
Among the published literature search on reasons for
poor adherence with hand hygiene recommendations, all
are clearly associated either with institution or system or
people. Visible safety programs across the hospital should
be the norm of quality policy. An awareness program
among workers, encouraging workers to report, a tolerant and supportive attitude toward reported problems,
and belief in the efficacy will reap better dividends for
hospitals in the long run.
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