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Abstract: Background: Hand hygiene is a simple, cost-effective way to reduce nosocomial infections, but the compliance with hand 
hygiene remains low. Nurses, due to the nature of their work, spend maximum time with the patients and therefore have higher number 
of opportunities to transmit infections from one patient to another. Material and method: A cross-sectional survey was conducted using 
World Health Organization’s ‘Hand Hygiene Knowledge Questionnaire for Health Care Workers’. Data obtained from the 
questionnaires was analyzed using descriptive statistics, and Pearson chi-Square Test.  Results: there were significant gaps in the 
knowledge of nurses with respect to the various aspects of hand hygiene. 50% of the nurses in the public hospital had not received any 
hand hygiene training in the past three years. Less than 30% of the public-sector nurses knew that unclean hands were the main route 
of cross-transmission, more than 50% of the respondents were not aware of the primary source of germs and the correct time duration 
for the use of handrub. 79% nurses in the private hospital had no idea that handrubbing is more effective against germs than 
handwashing. Conclusion: Implementation of need-based education and training programmes, along with other elements of WHOs 
‘multimodal strategy’ is required to improve the knowledge and change the behavior of nurses. 
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1. Introduction 
 
Hand hygiene has been recognized as one of the most simple 
and cost effective ways to reduce the incidence of health 
care associated infections (HCAIs)1-3. In spite of being a 
relatively uncomplicated procedure about 40 percent of the 
health care workers do not comply with the established 
protocols for hand hygiene4-6. The importance of hand 
hygiene was established as early as the middle of the 
nineteenth century by pioneers like Ignaz F. Semmelweis 
and Florence Nightingale7. 
 
The prevalence of HCAIs in developing countries is as high 
as 15.5 percent and about 7 percent in high-income 
countries8. HCAIs lead to increased mortality and morbidity, 
prolonged hospital stay, additional pain and suffering, 
increased cost of treatment, resistance to antimicrobials, and 
an additional burden on an already strained healthcare 
system9. Baker et al have suggested that 37 percent of HCAI 
are preventable10 and the United Kingdom Department of 
Health reported that 10 percent of HCAIs are directly related 
to non-compliance or low compliance with hand hygiene 
guidelines11. 
 

Performing proper hand hygiene is the easiest and most 

effective way to reduce HCAIs
12

 and according to Stone et 

al. it involves the appropriate use and accessibility of 

alcohol rubs and soap
13

.  

 

Nurses are the most numerous among different categories of 

health care workers
14

 and they play a central role in any 

healthcare system
15

. The four main tenets of nursing 

recognized all over the world “to promote health, to prevent 
illness, restore health and alleviate suffering” emphasize the 
importance of a nurse‟s job16. Nurses spend maximum time 
with the patients and nature of their work is such that they 

have the highest number of opportunities to transmit 
infection from one patient to another. Therefore, it becomes 
imperative for the nurses to perform correct hand hygiene 
and prevent HCAIs. 
 

It is important to educate health care workers about hand 

hygiene and its benefits but it is equally important to 

identify and explore the reasons why hand hygiene is not 

followed
12

. Non-compliance may be due to a variety of 
reasons, including: lack of appropriate facilities for hand 
washing, high staff-to-patient ratios, insufficient knowledge 
and attitudes of the staff, and allergies to hand washing 
products17.A plethora of interventions have been suggested 

to improve compliance, they include both, single and multi-

modal interventions - increase in the availability of spaces 

where hand hygiene can be performed
18

, staff education and 

training, prompts and reminders, monitoring and feedback, 

cultural change and patient engagement. 

 

2. Material and Methods 
 

Study Design: A descriptive, cross-sectional survey design 
was implemented in which data was collected by means of a 
self-administered questionnaire (The World Health 
Organization‟s „Hand Hygiene Knowledge Questionnaire 
for Health Care Workers‟) 
 

Setting: This study was conducted at a government and 
private, super-specialty healthcare facilities with more than 
150 beds. 
Inclusion criteria: Individuals were eligible to participate if 
they fulfilled the following inclusion criteria:i) worked as a 
registered nurse/ student nurse; ii) Provided direct patient 
care; andiii) were willing to participate in the study and 
complete the questionnaire. 
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Sample Size: 100-registered/ student nurses were 
administered the questionnairesat all the approved clinical 
areas of the hospital and also at nurse‟s duty room and 
canteen. 
 

Data analysis procedure: Data was analyzed using 
Statistical package for social sciences (SPSS) software. Data 
analysis procedure included basic descriptive statistics, and 
Pearson chi-Square Test.Basic descriptive statistics 
summarized the characteristics of the sample; Chi-square 
comparisons were performed to compare participants‟ 
knowledge of hand hygiene in the two hospitals. 
 
3. Results 
 
Table 1 about here ? 
Majority of the respondents were females; there was no 
significant  (p=0.079) variation in the gender of the 
respondents between the two facilities. Majority (88%) of 
the respondents in the government hospital were registered 
nurses and a small number (12%) of them were student 
nurses, however, all the respondents in the private facility 
were registered nurses. Almost half (46%) the respondents 
in the government facility were either working in the 
department of surgery or the outpatient clinic, whereas, 50% 
of the respondents in the private hospital were employed in 
the Intensive Care Unit [table 1]. 
 
Table 2 about here? 
Majority (97.9%) of the respondents in the private facility 
had received hand hygiene training in the past three years. 
Highly significant knowledge variationswas found 
concerning the main route of cross transmission (28% and 
77%) and the most frequent source of germs (4% and 39%). 
Knowledge about the most appropriate time duration to 
perform hand rubbing was found to be significantly low 
among public-sector nurses [table 2]. 
 

Table 3 about here? 
There is significant variation in knowledge, concerning the 
correlation of performance of hand hygiene after a body 
fluid exposure (100% and 83%) and exposure to patients‟ 
immediate surroundings (0% and 18%) with the prevention 
of germ-transmission. 
 
Table 4 about here? 
As is evident from table 4, knowledge about the various 
hand hygiene actions for the prevention of germ-
transmission to the healthcare workers was not found to be 
significantly different in either of the study groups. 
 
Table 5 about here? 
Table 5 shows highly significant difference in the 
knowledge about the effectiveness of hand rubs and hand 
washing against the germs; about half of the corporate 
hospital nurses and only  5% of the public hospital nurses 
considered handrubbing to be less effective. 
 

Table 6 about here? 
Differences were highly significant concerning the correct 
hand hygiene method to be used in certain situations, such 
as: palpation of the abdomen (20% and 62%), before giving 
an injection (10% and 55%) and after removal of 

examination gloves (10% and 44%) among the study groups 
[Table 6]. 
 
Table 7 about here? 
Significant differences were found in the knowledge about 
the avoidance of certain germ-colonizing acts, like: wearing 
jewellery (100% and 88%); damaged skin (100% and 75%) 
and artificial fingernails (100 and 91%) among the 
respondents of the government and corporate hospital. 
 
4. Discussion 
 
It will be a folly to underemphasize the role of hand hygiene 
in the prevention of HCAI19. Hand hygiene promotion is a 
complex issue, it is influenced by a number of factors such 
as: knowledge; awareness of personal and group 
performance; work-burden; and type, tolerance and 
accessibility of hand hygiene agents20. 
 
Dearth of administrative support could be the reason why 
50% of the nurses in the public hospital had not received any 
training in the field of hand hygiene in the last three years. 
Research shows that hand hygiene compliance is 
significantly higher in hospitals where management 
commitment and administrative support is forthcoming19. 
 
Highly significant differences were found in the knowledge 
of nurses between the public and private facilities 
concerning the main route of transmission and the major 
source of germs, emphasizing the need for training among 
public sector nurses and improvement in the quality of 
training in the private hospital. 
 
Performance of hand hygiene after touching any surface in 
the patient-zone and before contact with any surface in the 
health-care zone but without touching the patient21, cannot 
be an action that prevents the transmission of germs to the 
patient. This knowledge was significantly low among the 
respondents of the private hospital and could be attributed to 
poor awareness of the indications for hand hygiene and 
WHO‟s “my five moments for hand hygiene”. 
 
Nurses in the private hospital had significantly less 
knowledge of the fact that handrubs are more effective 
against germs, which is well corroborated by scientific 
literature19. Most of the nurses, in both the facilities, had a 
misconception that handrubbing caused more skin dryness, 
which is not true because the major cause of occupational 
hand dermatitis is handwashing with soap and water22. 
 

Use of alcohol-based handrub is the preferred method for 
routine decontamination, especially in situations (like 
contact with intact skin, before insertion of invasive devices, 
after contact with inanimate objects) where hands are not 
visibly soiled23, but this knowledge was significantly low 
among nurses of the government hospital. 
 
Regular use of hand cream is essential for keeping the skin 
hydrated but these moisturizing agents are not usually sterile 
and can get contaminated21. This knowledge was found to be 
significantly less among the nursing personnel of the private 
facility. 
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5. Conclusion 
 
This study highlights the need for a carefully planned 
educational programme, which provides accurate facts and 
disseminates hand hygiene guidelines21.Training 
programmes should be customized, keeping in mind the 
needs and skills of the target audience to facilitate learning. 
Follow-up programmes should also be introduced to 
constantly update the knowledge.  However, education or 
training alone cannot ensure long-term behavior 
improvement and therefore WHO‟S multimodal 
strategy21can be employed in both the corporate and public 
hospitals. 
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Table 1 Shows the Demographic characteristics of Nurses that participated in the study 

Total 100  nurses participated in the study 
Demographics  Govt. Hospital (%) Pvt. Hospital (%) p-value 
Gender Male 

Female 
0 

100 
6 
94 

0.079* 

Profession Registered nurse 
Nursing student 

88.05 
12.0 

100 
0 

0.012* 

Department Internal medicine 
Surgery 

ICU 
Mixed (medical/surgical) 

Emergency 
Obstetrics 
Pediatrics 

OPD 
Others 

14 
26 
6 
8 
0 
2 
0 
20 
24 

2 
2 
50 
18 
8 
0 
2 
4 
14 

0.001** 

*Not Significant, **p<0.05 (Significant) 
 

Table 2: Distribution of responses according to various aspects of hand hygiene knowledge 
Question Response Govt. Hospital 

% 
Pvt. Hospital % p-value 

Did you receive formal training in hand hygiene in the 
last three years? 

No 50.0 2.1 <0.001*** 

Do you routinely use alcohol-based handrub for hand 
hygiene? 

Yes 100.0 100.0 - 

Which is the main route of cross-transmission of 
potentially harmful germs between patients in a 

health-care facility? 

Healthcare-workers‟ 
hands when not clean 

28.0 77.1 <0.001*** 

What is the most frequent source of germs responsible 
for healthcare–associated infections? 

Germs present on or 
within the patient 

4.0 38.8 <0.001*** 

What is the minimum time needed for alcohol-based 
handrub to kill most germs on your hands? 

20 seconds 16.7 47.9 <0.001*** 

**p<0.05 (Significant); ***p<0.001 (Highly significant) 
 

Table 3. Which of the following hand hygiene actions prevent transmission of germs to the patient? 

Hand hygiene actions Govt. 

Hospital 

Pvt. Hospital p-value 

Before touching the patient (yes) 50 (100%) 48 (96%) 0.153* 
Immediately after a risk of body fluid exposure (yes) 31 (100%) 35 (83.3%) 0.017** 

After exposure to the immediate surroundings of the patient (no) 0 (0%) 8 (18.6%) 0.011** 
Immediately before a clean or aseptic procedure (yes) 31 (100%) 41 (91.1%) 0.088* 

*Not Significant, **p<0.05 (Significant) 
 

Table 4: Which of the following hand hygiene actions prevent transmission of germs to the HCWs? 
Hand hygiene actions Govt. Hospital Pvt. Hospital p-value 

After touching a patient (yes) 50 (100%) 45 (100%) - 
Immediately after a risk of body fluid exposure (yes) 31 (100%) 40 (95.2%) 0.218* 
Immediately before a clean or aseptic procedure (no) 0 (0%) 4 (9.8%) 0.074* 

After exposure to patient‟s immediate surroundings (yes) 31 (96.8%) 34 (85%) 0.099* 
*Not significant 
 

Table 5. Distribution of responses according to the veracity of statements about alcohol-based handrub and handwashing 
Statements Govt. Hospital  Pvt. Hospital  p-value 

Handrubbing is more rapid than hand washing (true) 33 (100%) 43 (97.7%) 0.383*** 
Hand rubbing causes more skin dryness than handwashing (false) 7 (22.6%) 9 (20.5%) 0.825*** 

Handrubbing is more effective against germs than handwashing (true) 41 (95.3%) 26 (56.5%) <0.001** 
Handwashing and handrubbing should be performed in a sequence (false) 7 (20%) 11 (26.8%) 0.453*** 

*Not significant; *** p<0.001(Highly significant) 
 

Table 6: Distribution of the responses according to the most accurate hand hygiene methods required in a particular situation 
Situation Govt. Hospital Pvt. Hospital p-value 

Before palpation of the abdomen (rubbing) 10 (20%) 31 (62%) <0.001*** 
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Before giving an injection (rubbing) 5 (10%) 27 (55.1%) <0.001*** 
After emptying a bedpan (washing) 36 (72%) 41 (82%) 0.097* 

After removing examination gloves (rubbing/washing) 5 (10%) 22 (44%) <0.001*** 
After making a patient‟s bed (rubbing) 6 (12%) 13 (26%) 0.074* 

After visible exposure to blood (washing) 42 (84%) 38 (76%) 0.356* 
*Not significant; ***p<0.001 (Highly significant) 
 

Table 7: Dirtribution of the reponsesaccording to the actions which should be prevented to decrease germ-colonization on 
hands 

Actions to be avoided Govt. Hospital  Pvt. Hospital  p-value 
Wearing jewellery (yes) 43 (100%) 44 88%) 0.019** 

Damaged skin (yes) 34 (100%) 33 (75%) 0.002** 
Artificial fingernails (yes) 43 (100%) 41 (91.1%) 0.045** 

Regular use of a handcream (no) 24 (75%) 15 (34.9%) 0.001** 
**p<0.05 (Significant) 
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