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Abstract: Prospective Descriptive study conducted in a tertiary care hospital in Pune, India; Methods: Aim- to evaluate how well the
health care workers follow the recommended guidelines of hand hygiene practices. Objective- (i) to assess the hand hygiene practices
among health care workers (ii) to assess the reason for non-compliance in hand hygiene practices. Inclusion Criteria- Health care
workers involved in direct patient care activities in tertiary care hospital. They included the Doctors, Nurses & paramedical nursing
staff. Exclusion Criteria- Health care workers who were unwilling for the study. A validated tool and an observational scale are used as
the tool for this study. Results: most of the study population belonged to 20-29 years (36.67%) and comprised maximally of Nurses~ 57%
(16); 50% of subjects used soap and water alone for hand hygiene up to 11-40% times. One person did not use soap and water for hand
hygiene. 53.33% (16) used alcohol based hand rub up to 41-70% of time and 16.67% (5) subjects used alcohol based hand rub up for 71100% of time; all subjects performed hand hygiene after contact with body fluids; Hand hygiene compliance was more than 75% in four
out of five situations. The least compliance rate was observed with “after touching patient’s surroundings” i.e 60.76%; Nurses showed
more compliance than other health care workers (90.82%). Conclusion: Health care workers are the most common vehicle for the
transmission of HAIs (Hospital Acquired Infections) from patient to patient and within the health care environment. A large proportion
of the infection acquired attributed to cross contamination and transmission of microbes from hands of HCWs(Health Care Workers) to
patients. Hand hygiene is the most simple and effective method for the prevention of these hospital & community acquired infections.
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1. Introduction
Hospital Aquired Infection (HAI), commonly known as
nosocomial infection is a significant cause of morbidity and
mortality in hospitalized patients1. The World Health
Organization (WHO) estimates that at any time, over 1.4
million people worldwide suffer from infections acquired in
health-care settings2. In industrialized countries, the risk of
acquiring HCAI is 5% - 10% among patients admitted to
acute care hospitals. In developing countries, the risk is 2-20
times higher, and the proportion of patients infected may
exceed 25%3-7.
It has been widely seen that most nosocomial infections are
transmitted by the hands of health care workers. It has long
been known that hand hygiene among health care workers
plays a central role in preventing the transmission of
infectious agents. Hand washing is the most effective way of
preventing the spread of infectious diseases. Despite these
facts, it is unfortunate that the Centers for Disease Control
and Prevention hand hygiene guidelines are yet to achieve
adequate implementation in hospitals leading to a low
compliance among health care workers. The reasons of lack
of compliance to hand washing include: lack of appropriate
equipment, low staff to patient ratios, allergies to hand
washing products, insufficient knowledge among staff about
risks and procedures, the time required and casual attitudes
among HCWs (Health Care Workers) towards bio-safety8.
Hand hygiene is a core element of patient safety for the
prevention of Health Care Associated Infection (HCAIs) and
spread of anti microbial resistance. Its promotion represents

a challenge that requires a multimodal strategy. Hand
hygiene prevents cross infection in hospitals, but Health
Care Workers (HCWs) adherence to hand hygiene
guidelines is poor. Easy, timely access to both hand hygiene
and skin protection is necessary for satisfactory hand
hygiene behavior. Alcohol based hand rub may be better
than traditional hand washing as they require less time, acts
faster, are less irritating, and contribute to sustained
improvement in compliance associated with decreased
infection rates9.
Hand hygiene is the most simple, most effective measure for
preventing HAIs. Despite advances in infection control and
hospital epidemiological data analysis, Semmelweis’ hand
washing message is not evidently visible in the clinical
practice and HCWs adherence to recommended hand
hygiene practice is unacceptably low. Average compliance
with hand hygiene recommendations varies between hospital
wards, among professional categories of HCWs, and
according to working conditions, as well as according to the
definitions used in different studies10. Compliance with hand
hygiene recommendations is the most important measure in
preventing health care-associated infections. Transmission
of microorganisms from the hands of healthcare workers is
the main source of cross-infection in hospitals and can be
prevented by hand washing11.
The use of alcohol-based hand rub solutions (ABHRSs) in
health care settings has been associated with increased hand
hygiene compliance and reduced rates of nosocomial
infection12. It has been analyzed at various levels that the
adherence to hand hygiene recommendations in the intensive
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care unit (ICU) is variable and moderate, at best13. It’s
against this background that the WHO World Alliance for
Patient Safety was launched in October 2005 to tackle the
problem of HCAIs worldwide. Given the critical nature of
this problem, the project was launched as the First Global
Patient Safety Challenge “Clean Care is Safer Care”2, 14. It
aims at reducing HCAI (Health-care Associated Infection)
worldwide and the cornerstone of the entire initiative
focuses on the promotion of hand hygiene in Health Care. In
May 2009, WHO issued a new global guideline on hand
hygiene in health care, “WHO Guideline on Hand Hygiene
in Health Care”.
Failure to perform appropriate hand hygiene is considered to
be the leading cause of HCAI and the spread of multiresistant organisms, and has been recognized as a significant
contributor to outbreaks. There is convincing evidence that
improved hand hygiene through multimodal implementation
strategies can reduce HCAI rates15. A sustained decrease of
the incidence of multidrug-resistant bacteria isolates and
patient colonization has been detected following the
implementation of hand hygiene practices16-18. Thus, Hand
hygiene is the single most effective measure for preventing
infections related to health care and needs to be adequately
practiced.
The WHO Multimodal Hand Hygiene Improvement Strategy
and a wide range of tools were developed in parallel to the
Guidelines to translate recommendations into practice at the
bedside. The WHO Multimodal Hand Hygiene Improvement
Strategy, the “My five moments for hand hygiene” and the
five-step approaches are as depicted below:-

b) Aim of the study
To evaluate how well the health care workers follow the
recommended guidelines of hand hygiene practices.
c) Objective of the study:
 To assess the hand hygiene practices among health
care workers
 To assess the reason for non-compliance in hand
hygiene practices.
d) Setting of the study
The study was conducted in a tertiary care hospital in
Pune, India. It is 1050 bedded multispecialty referral
hospital.
e) Sample and Sampling technique
The sample was selected from the health care workers
(HCWs) in tertiary care hospital. The purposive sampling
technique was used to collect the samples. The sample
was selected from the health care workers in the selected
hospital. The data was collected by using questionnaire
and observational tool. The questionnaire consisted of
demographic data & perceived hand hygiene compliance.
The study was conducted on 30 HCWs during the first
week of April 2017.
f) Inclusion Criteria
Health care workers involved in direct patient care
activities in tertiary care hospital. They included the
Doctors, Nurses & paramedical nursing staff.
g) Exclusion Criteria
Health care workers who were unwilling for the study.
h) Development of tool
A validated tool and an observational scale are used as
the tool for this study.
i) Description of the tool
 Part I: This part contained general details such as
demographic data which include age, sex, profession
and total years of health care experience.
 Part II: An observation tool was used to assess the
hand hygiene practices of HCWs.
 Part III: A questionnaire was distributed to HCWs in
order to assess the opinion about hand hygiene
practices.

The tertiary care hospital wherein the study has been
instituted is a multispecialty referral hospital with major
specialties like Nephrology, Neurology, Urology, General
Surgery, GI Surgery, Vascular Surgery, Reconstructive
Surgery, Pediatric Surgery and Neuro surgery. There are 2
ICUs in which various critically ill patients are managed for
a plethora of medical & surgical conditions. This study aims
to evaluate how well the health care workers follow the
recommended guidelines of hand hygiene practices.

2. Materials & Methods
a) Research Approach
Prospective Descriptive study

j) Data collection procedure
No formal permission has been obtained from the
requisite/concerned authorities for collection of data. The
data was collected from health care workers in tertiary
care hospital; the period of data collection was the first
two weeks of April 2017. The assessment of staff was
done while they were in their respective work places.
The study was completed in two weeks period. In this study
a questionnaire and an observation tool have been used. The
period of observation of hand hygiene compliance was
conducted over a period of two weeks. The observation on
activities around individual patient was carried out in
random 10 (ten) minutes period interval during day time,
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which is the busiest period in the hospital premises. The
target patients were selected randomly, at the start of each
observation period and were observed continuously for the
entire 10- minute period. All Health care personnel who
contacted the target patient during this period, including
Medical Officers, Nursing Officers and Nursing Assistants
were observed unobtrusively. In observation the hand
hygiene situations were given to the samples according to
their professional duties. There is only one observer in the
study. The tools selected for the study were chosen because
they were simple, clear and described each observation
episode in detail.
On completion of observation period of two weeks, a selfreported questionnaire was circulated to the Doctors, Nurses
& paramedical nursing staff who were directly involved inpatient care. The questionnaire was aimed at evaluating the
awareness and self-perception of health care workers hand
hygiene compliance and assessed the perceived barriers to
use appropriate hand hygiene measures. The questionnaires
were handed directly to the personnel targeted and were
immediately collected once completed. This was to ensure
that other personnel did not influence health care personnel.
Through the questionnaire, the researcher aimed to assess
the reported hand hygiene practices among HCWs.

3. Results & Analysis
The data in the study was arranged and analyzed under the
following sections:(a) Distribution of subjects according to demographic data.
(b) Distribution of subjects according to hand hygiene
compliance.
(c) Distribution of subjects according to observation of
hand hygiene practices.
Distribution of subjects according to demographic data
Table 1: Distribution according to Age
Age Group
<20 years
20-29 years
30-39 years
>40 years
Total

Frequency
4
11
10
5
30

Percentage
13
37
33
17
100%

Table 2: Distribution According to Sex
Sex
Male
Female
Total

Frequency
13
17
30

Percentage
43%
57%
100%

The data given on fig 2 shows the distribution of subjects
according to sex. The diagram shows that about 57% (19) of
subjects are female.
Table 3: Distribution According to Profession
Profession
Doctors
Nurses
Paramedical nursing staff
Total

Frequency
7
17
6
30

Percentage
23%
57%
20%
100%

The data given in table 3 shows the distribution of subjects
according to the profession. Most of the subjectss comprised
of Nurses~ 57% (16).
Table 4: Distribution According to Total Experience
Total Experience (Years)
<1
1-5
6-10
>10
Total

Frequency
5
12
8
5
30

Percentage
16
40
27
17
100

The data given in table 4 shows the distribution of data
according to professional experience wherein about 40% of
subjects have 1-5years of professional experience.
Distribution of subjects according to hand hygiene
compliance
Table 5: Distribution of subjects according to the reported
use of soap and Water
Reported use of Soap and water
Never
1-10%
11-40%
41-70%
71-100%
Total

Frequency
1
3
15
9
2
30

Percentage
3.33%
10%
50%
30%
6.67%
100%

Figure 2: Pie diagram of subjects according to the reported
use of soap and water
Figure 1: Pie diagram of subjects according to age
The data given in table 1. shows distribution of subjectss
according to age ranging from <20years to >40years. The
diagram as depicted in Fig 1. shows that most of the subjects
belongs to 20-29 years (36.67%).

The data given in table 5 shows the distribution of subjects
according to the reported use of soap and water.
Approximately 50% of subjects used soap and water alone
for hand hygiene up to 11-40% times. One person did not
use soap and water for hand hygiene.
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Table 6: Distribution of subjects according to the use of
Alcohol based hand rub
Reported Alcohol Based Hand Rub (ABHR) Frequency Percentage
Never
0
0%
1-10%
1
3.33%
11-40%
8
26.67%
41-70%
16
53.33%
71-100%
5
16.67%
Total
30
100%

Figure 4: Pie diagram of the subjects according to reasons
for lack of hand hygiene
The data given in table 8 shows the distribution of subjects
according to the reasons for lack of hand hygiene. The pie
diagram shows about 60% of lack of hand hygiene is
because of too busy and 6.67% is due to product at
inconvenient location

Figure 3: Pie diagram of subjects according to the use of
Alcohol based hand rub
Fig 3 shows the distribution of subjects according to the use
of alcohol based hand rub. 53.33% (16) use alcohol based
hand rub up to 41-70% of time and 16.67% (5) subjects use
alcohol based hand rub up for 71-100% of time.
Table 7: Distribution according to the use of both Soap &
water and alcohol based hand rub
Reported use of Both Soap & water and Frequency Percentage
Alcohol Based Hand Rub (ABHR)
Never
14
46.67%
1-10%
7
23.33%
11-40%
6
20%
41-70%
2
6.67%
71-100%
1
3.33%
Total
30
100%

46.67% of the subjects reported that they never used both
soap and water and alcohol based hand rub together. Only
10% reported that they used both for more than 40% of the
time.
Table 8: Distribution according to reasons for lack of hand
hygiene
Reasons
Frequency Percentage
Too busy
18
60%
Forget
5
16.67%
Unsure of need
1
3.33%
Out of products
4
13.33%
Products at inconvenient locations
2
6.67%
Total
30
100%

Figure 5: Distribution of subjects according to the
Satisfaction with Hand Hygiene practice in the hospital
The data given in Fig 5 shows that 90% subjects were
satisfied with the present hand hygiene practices in the
hospital.
Table 9: Distribution of subjects according to the opinion
about the relationship between good hand hygiene practices
and hospital acquired infection
Opinion
Very weak
Weak
Neither weak or strong
Strong
Very strong
Total

Frequency
0
0
1
10
19
30

Percentage
0%
0%
3.33%
33.33%
63.33%
100%

Table 9 shows about the opinion of the HCWs; majority
(96.67%) opined that there is relationship between good
hand hygiene practices and hospital acquired infection
Table 10: Reported hand hygiene compliance among
different health care workers
Health Care Worker

No of Hand Reported Percentage
Hygiene
Hand Compliance
Situations Hygiene
Doctors
30
19
63.33%
Nurses
80
76
95%
Paramedical nursing staff
40
33
82.5%
Total
150
128
85.33%
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Majority of HCWs identified and reported that situations /
patient care activities that require hand hygiene.
Distribution of subjects according to observation of hand
hygiene practices
Table 11: Observed Hand hygiene compliance specific to
each opportunity (Overall)
Situations
Before patient contact
Before clean and aseptic
procedures
After patient contact
After contact with body fluids
After touching patient’s
surroundings

Hand Hygiene
No of
Opportunities performed
observed Number %
66
57
86.36
22

17

77.27

66
27

63
27

95.45
100

79

48

60.76

The table 11 shows over all observed hand hygiene
compliance, all subjects performed hand hygiene after
contact with body fluids. Hand hygiene compliance was
more than 75% in four out of five situations. The least
compliance rate was observed with “after touching patient’s
surroundings” i.e 60.76%.
Table 12: Observed Hand hygiene compliance among
different health care workers
No of
Hand
Overall
HCW
Opportunities Hygiene
compliance
observed performed
Doctors
63
47
74.60%
Nurses
98
89
90.82%
Paramedical nursing staff
74
62
83.78%

Table 12 shows the observed compliance among different
health care workers; Nurses showed more compliance than
other health care workers (90.82%). The doctors showed an
overall compliance rate of 74.6%.

4. Discussion
Hand hygiene, a relatively simple cost effective measure has
been instituted in several hospital facilities across the globe
to prevent HCAI. Studies have shown that contaminated
hands are vehicles for spread of micro-organisms. In
Intensive Care Units, the burden of HAIs is greatly
increased, causing additional morbidity and mortality.
Multidrug – Resistant pathogens are commonly involved in
such infections and render effective treatment challenge.
Health care workers are the most common vehicle for the
transmission of HAIs from patient to patient and within the
health care environment8.
The risk of acquiring HCAI depends on factors related to the
infectious agent (e.g. virulence, capacity to survive in the
environment, antimicrobial resistance), the host (e.g.
advanced age, low birth weight, underlying diseases, state of
debilitation, immunosuppression, malnutrition) and the
environment (e.g. ICU admission, prolonged hospitalization,
invasive devices and procedures, antimicrobial therapy).
Although the risk of acquiring HCAI is universal and
pervades every health-care facility and system around the
world, the global burden is unknown because of the

difficulty of gathering reliable diagnostic data. This is
mainly due to the complexity and lack of uniformity of
criteria used in diagnosing HCAI and to the fact that
surveillance systems for HCAI are virtually nonexistent in
most countries. Therefore, HCAI remains a hidden, crosscutting concern that no institution or country can claim to
have solved as yet.
Transmission of health care-associated pathogens takes
place through direct and indirect contact, droplets, air and a
common vehicle. The transmission through contaminated
HCWs’ hands is the most common pattern in most settings
and requires five sequential steps19:1) Organisms are present on the patient’s skin, or have been
shed onto inanimate objects immediately surrounding the
patient
2) Organisms must be transferred to the hands of HCWs
3) Organisms must be capable of surviving for at least
several minutes on HCWs’ hands
4) Hand washing or hand antisepsis by the HCWs must be
inadequate or omitted entirely, or the agent used for hand
hygiene inappropriate
5) The contaminated hand or hands of the caregiver must
come into direct contact with another patient or with an
inanimate object that will come into direct contact with
the patient.
Dedrick et al20 (2007) conducted an observational study to
identify characteristics of encounters between healthcare
workers (HCWs) and patients that correlated with hand
hygiene adherence among HCWs. The authors concluded
that in this study, adherence to hand hygiene practices was
lowest after brief patient encounters (ie, <2 minutes).
Therefore, improving adherence after brief encounters may
have an important overall impact on the transmission of
healthcare-associated pathogens and may deserve special
emphasis in the design of programs to promote adherence to
hand hygiene practices. The present study shows that over
all everyone observed hand hygiene compliance, all subjects
performed hand hygiene after contact with body fluids.
Hand hygiene compliance was more than 75% in four out of
five situations. The least compliance rate was observed with
“after touching patient’s surroundings” i.e 60.76%.
Asare A et al10 (2009) observed that the compliance to hand
hygiene recommendations before versus after patient contact
was 15.4% versus 38.5% for physicians and 14.1% versus
9.9% for nurses. The researcher concluded that hand hygiene
compliance of physicians and nurses were low. Bukhari et
al23 (2011) observed that the overall compliance rate was
50.3%, and its distribution among staff was as follows;
doctors 49.1%, nurses 52.2%, and technicians 42.8%. The
highest compliance rate among doctors and nurses was
found in surgical units. The authors concluded that the
overall hand hygiene compliance rate among healthcare
professionals reached 50% after prolonged educational
campaign and was highest among the nurses.
In the present study, the Nurses showed more compliance
than other health care workers (90.82%). The doctors
showed an overall compliance rate of 74.6%. 53.33% of the
HCWs observed used alcohol based hand rub up to 41-70%
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of time while 16.67% used alcohol based hand rub up for
71-100% of time.
Khaled M et al21 (2008) observed that the most common
type of handwashing practiced among HCW was the routine
hand washing (64.2%) and the least was the antiseptic
handwashing (3.9%). Having a short contact time and
improper drying (23.2%) was the most common form of
inappropriate HW. Most of the wards had available sinks
(80%) but none of them had available paper towels. In our
study, we observed that 50% of the study population used
soap and water alone for hand hygiene up to 11-40% times.
46.67% of the study population reported that they never used
both soap and water and alcohol based hand rub together.
Only 10% reported that they used both for more than 40% of
the time.
Van De Mortel et al22 (2011) conducted a study to
examining the hand hygiene knowledge, beliefs and
practices of Italian nursing and medical students; wherein
the authors observed & concluded that there existed a
knowledge deficit in relation to the use of alcohol based
hand rubs to decontaminate hands in the healthcare setting in
both the nursing & medical students and a significant
disciplinary differences in hand hygiene knowledge and selfreported practices were apparent among undergraduate
Italian healthcare students. In the present study, majority of
HCWs (Heath Care Workers) identified and reported the
situations / patient care activities that require hand hygiene.
There is convincing evidence that improved hand hygiene
through multimodal implementation strategies can reduce
HCAI (Hospital & Community Acquired Infection) rates 8.
There are at least 20 hospital-based studies of the impact of
hand hygiene on the risk of HCAI have been published
between 1977 and June 2008 which further enrich the results
of the various studies on effect on hand hygiene practices on
reduction of HCAI.. Despite study limitations, most reports
showed a temporal relation between improved hand hygiene
practices and reduced infection and cross transmission rates.

5. Conclusion
Hand hygiene, a relatively simple cost effective measure has
been instituted in several hospital facilities across the globe
to prevent HCAI. Studies have shown that contaminated
hands are vehicles for spread of micro-organisms. In
Intensive Care Units, the burden of HAIs is greatly
increased, causing additional morbidity and mortality.
Multidrug – Resistant pathogens are commonly involved in
such infections and render effective treatment challenge.
Health care workers are the most common vehicle for the
transmission of HAIs from patient to patient and within the
health care environment. A large proportion of the infection
acquired attributed to cross contamination and transmission
of microbes from hands of HCWs to patients. The risk of
transmission of infections is higher if basic infection
prevention and control practices are not observed especially
in high risk patients. Health care associated infections persist
as a major problem in most Intensive Care Units. Hand
hygiene is the most simple and effective method for the
prevention of these hospital & community acquired
infections. Hence, the assessment of reported hand hygiene

practices and its’ further observation is essential to find out
gaps and develop appropriate and targeted interventions for
improving hand hygiene.
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