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Abstract 

Introduction: Hands of health care workers play an important part in infec-
tion transmission in a healthcare setting infections. Even though it is a simple 
and effective procedure, it is many times ignored by the health care workers 
(HCWs) due to lack of knowledge and interest, time constraints, skin irrita-
tion, understaffing, etc. There are no specific drugs and vaccines available for 
COVID-19 pandemic management, so as control measures, hand hygiene is 
an essential measure. It will be helpful even for the second wave prepared-
ness. So this study was planned for analysis of barriers and practices of hand 
hygiene among health care workers which determine the adherence of hand 
hygiene in medical practice. Methods: This was a cross-sectional study de-
signed during COVID-19 pandemic management to analyze the barriers and 
knowledge, attitude and practices in health care workers for hand hygiene. 
Semi-structured questionnaires based study based on previous experience of 
seasonal flu outbreak was make to know barriers as well as to analyze the 
knowledge, attitude and practices of Health care workers. 215 participants 
were enrolled who were doctors, resident doctors, nurses, lab technicians, 
ward boys and food distributors. Results: The “Barriers” related questions’ 
analysis showed that hand hygiene facilities, with the supply of soap, hand 
rub, basins with adequate as well as clean water, are available at various places 
in the Hospital. In knowledge related questions, major gaps are found in 5 
moments of hand hygiene and regarding aspects of alcohol-based hand-rub. 
Majority HCWs show a good attitude towards questions that hand hygiene is 
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an important thing to do along with other works and they feel frustrated 
when others or they themselves omit hand hygiene. But the attitude toward 
hand hygiene when hands are not visibly soiled and when working with 
gloved hand showed a wrong attitude. There is a major gap in practices of 
hand hygiene. The majority feel hand hygiene is difficult due to work pres-
sure, sometimes they forgot, they feel it difficult to adhere due to more steps 
during an emergency. Discussion: Hand hygiene is an essential part of 
COVID-19 pandemic management. Less compliance was observed due to a 
lack of knowledge and awareness. Such ignorance leads to an increase in 
Hospital-acquired infection. Conclusion: Good preparedness by Government 
and Institute for supplying adequate hand hygiene facilities in the work area 
for health care workers. But there were few gaps found in knowledge and at-
titude-related questionnaires and major gaps in practices were found which 
should be corrected by repeated training, awareness programs, demonstra-
tions for hand hygiene and hands-on training. Conducting Periodic Webinar 
can be the most useful, convenient and safe method to provide training dur-
ing the COVID-19 pandemic. 
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1. Introduction 

Novel coronavirus SARS-CoV-2 has recently been detected (December 2019) 
amid an outbreak of a cluster of cases of pneumonia of unknown etiology in 
Wuhan city, Hubei province, China. Within the next 8 - 12 weeks, it spread 
globally to the extent that the World Health Organization (WHO) declared it as 
a global pandemic on March 11, 2020 [1]. SARS-CoV-2 like the other coronavi-
ruses has a lipid envelope and in simple words, washing with soap can break that 
fat in the envelope apart and thereby making it impossible or difficult for the vi-
rus to spread. Hands of health care workers (HCWs) play an important part in 
infection transmission in a healthcare setting. Poor adherence to hand hygiene 
practices is responsible for 40% of nosocomial infections. Even though it is a 
simple and effective procedure, it is many times ignored by the health care 
workers due to lack of knowledge, interest, time constraints, skin irritation, un-
derstaffing, etc. [2] [3]. As there is no specific treatment or vaccine available to 
date, hand hygiene is an important step to prevent the spread of infection in 
present scenario and also as an important step for second-wave preparedness of 
COVID-19. So to bring about positive change in hand hygiene behaviour, it is 
first important to understand the hurdles leading to poor compliance. Hence, 
this study was planned to understand and compare the knowledge, attitude and 
practices related to hand hygiene among HCWs and to identify the barriers 
which affect the adherence of hand hygiene in health care workers. 
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2. Material & Methods 

This was a cross-sectional study designed during COVID-19 pandemic man-
agement at a tertiary care hospital of India to analyze the barriers and knowl-
edge, attitude and practices in health care workers for hand hygiene. Semi-structured 
questionnaire-based study based on our previous experience of seasonal flu out-
break [4]. Health care workers both medical and paramedical staff working in 
COVID-19 pandemic management were targeted for the study. Approximately 
300 health care workers were working in COVID-19 management at a tertiary 
care Hospital in India. Considering the non-response rate of 25% due to a busy 
schedule, non-consent, working with personal protective equipment (PPE) ap-
proximately 215 participants enrolled. Convenient sampling was done for those 
willing to participate and who comprehend Gujarati/English [5]. Treating doc-
tors, resident doctors, nurses, lab technicians, ward boys, food distributors were 
included. Participants were enrolled during their break time or before entering 
or leaving duty hours. Every participant was interacted with individually. They 
were informed briefly about the study by participant information sheet as well as 
informed that only 10 minutes are needed at once for filling up questionnaires. 
Informed consent was taken from every participant. Complete questionnaires 
about hand hygiene were given to every participant. The identity of them was 
decoded by giving them unique ID numbers. Human Research Ethical Commit-
tee of the institute approved the study design. The survey was done during June 
2020. All collected data was entered in an excel sheet. Scoring was done as 0 for a 
wrong answer and 1 for the right answer for barrier, knowledge and practices 
related questions. For attitude-related question analysis Likert type of grading 
was used for the answer of strongly agree, agree, neutral, disagree and strongly 
disagree. SPSS software version 12 was used to analyze the statistical data. 
P-value of less than 0.05 was used to see the statistical significance level [6]. 

3. Result 

During June 2020, the study was conducted after ethical approval. During that 
time, health care workers/frontline workers who were working in COVID-19 
and who were willing in COVID 19 study were enrolled. Overall 215 health care 
workers were enrolled out of which 28% of faculty and resident doctors, 12% 
Intern doctors, 14% were Lab Technicians, 29% were nurses, 17% were servants. 
Out of 215, 27 healthcare workers had past experience of work during a seasonal 
flu outbreak (H1N1, etc.) of which 12 were doctors, 4 were nurses, 2 servants 
and 9 lab technicians were there. 

Regarding barriers related questions of hand hygiene, 59 (98%) teaching fac-
ulty and resident doctors, 25 (96%) Intern doctors, 30 (97%) Laboratory techni-
cians, 57 (92%) Nurses, 24 (67%) servants had received training related to hand 
hygiene. Hand hygiene facilities were available at workplace as per 47 (78%) 
teaching faculty and resident doctors13 (50%) Intern doctors, 30 (97%) Labora-
tory technicians, 26 (42%) Nurses, 24 (67%) servants. Sufficient amount of 
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handwashing solutions and hand rubs were available as per 46 (75%) teaching 
faculty and resident doctors, 8 (31%) Intern doctors, 29 (94%) laboratory tech-
nicians, 26 (42%) nurses, 24 (67%) servants. Sufficient numbers of washbasins 
with running water available as per 45 (75%) teaching faculty and resident doc-
tors, 7 (27%) Intern doctors, 31 (100%) Laboratory technicians, 24 (39%) 
Nurses, 25 (69%) servants. Proper cleanliness is maintained at handwashing area 
as per 44 (73%) teaching faculty and resident doctors, 10 (39%) Intern doctors, 
30 (97%) Laboratory technicians, 24 (39%) Nurses, 24 (67%) servants. Training 
programs were conducted by the infection control team related to hand hygiene 
as per 49 (82%) teaching faculty and resident doctors, 11 (42%) Intern doctors, 
31 (100%) Laboratory technicians, 26 (42%) Nurses, 25 (69%) servants.  

Figure 1 is showing the total number of health care workers with correct re-
sponses for knowledge related questionnaires. Regarding steps of handwashing 
question (K1) was answered correctly by 51 (85%) teaching faculty and resident 
doctors, 13 (50%) Intern doctors, 25 (81%) laboratory technicians, 38 (61%) 
nurses, 16 (44%) servants with p-value 0.0001. Hand hygiene is recommended 
before the medical examination, before taking blood samples, before touching 
patients, after touching patients, after touching linen or bedding of patients, af-
ter wound dressing (K2) is answered correctly by 45 (75%) teaching faculty and 
resident doctors, 7 (27%) Intern doctors, 27 (87%) laboratory technicians, 38 
(61%) nurses, 22 (61%) servants. Minimum time required for alcohol-based 
hand rub (K3) is answered correctly by 28 (47%) teaching faculty and resident 
doctors, 9 (35%) Intern doctors, 5 (16%) laboratory technicians, 19 (31%) 
nurses, and 10 (28%) servants. The likelihood of colonization of hands (K4) is 
increased with wearing jewelry, damaged hands, use of artificial nails, etc was 
known and answered correctly by 54 (90%) teaching faculty and resident doc-
tors, 23 (89%) Intern doctors, 30 (97%) Laboratory technicians, 51 (82%) 
Nurses, 21 (58%) servants with p-value 0.0002. Regarding alcohol-based hand 
rub (K5) uses, effectiveness related question was answered correctly by 53 (88%) 
teaching faculty and resident doctors, 21 (81%) Intern doctors, 29 (94%) labora-
tory technicians, 41 (66%) nurses, and 18 (50%) servants. 
 

 
Figure 1. Knowledge related questions analysis showing No. of HCWs with correct re-
sponse. 
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Attitude related questionnaires analysis of all health care workers is shown in 
Figure 2. 68 Health care workers disagree with the question that they have 
sometimes more important things (A1) to do than hand hygiene with p-value 
0.002. 125 HCWs were in agreement to the questions that they feel frustrated 
when they omit the hand hygiene (A4) or when other omits hand hygiene (A3) 
with p-value 0.005. For other attitude related questions like wearing gloves re-
duces the need for hand hygiene (A2), hand hygiene can be omitted if hands are 
not visibly soiled (A5) have a correct partial response. 

Regarding practices related questions HCW analysis is as per Figure 3. Ad-
hering to hand hygiene practices with proper steps is easy without much efforts 
or problems (P1) as per 42 (70%) teaching faculty and resident doctors, 20 (77%) 
Intern doctors, 30 (97%) Laboratory technicians, 50 (81%) Nurses, 31 (86%) 
servants with p-value 0.0006. Emergencies during COVID-19 pandemic man-
agement make hand hygiene practices sometimes difficult (P2) as per 48 (80%) 
teaching faculty and resident doctors, 22 (85%) Intern doctors, 26 (84%) labora-
tory technicians, 40 (65%) nurses, 22 (61%) servants. Hand hygiene were missed 
out sometimes as they forgot (P3) to follow is answered by 29 (48%) teaching 
faculty and resident doctors, 14 (54%) Intern doctors, 1 (3%) laboratory techni-
cians, 24 (39%) nurses, 12 (33%) servants with p-value 0.0002. Hand hygiene is 
an essential part during COVID-19 pandemic management (P4) as per 56 (93%) 
teaching faculty and resident doctors, 25 (96%) intern doctors, 30 (97%) labora-
tory technicians, 59 (95%) nurses, 31 (86%) servants. Frequency of handwashing 
makes it difficult to adhere (P5) as per 36 (60%) teaching faculty and resident 
doctors, 15 (58%) intern doctors, 17 (55%) laboratory technicians, 32 (52%) 
nurses, 5 (14%) servants with p-value 0.0002. Work pressure makes hand hy-
giene difficult to do (P6) as per 30 (50%) teaching faculty and resident doctors, 
12 (46%) intern doctors, 2 (7%) laboratory technicians, 31 (50%) nurses, 20 
(57%) servants with p-value 0.0002. 
 

 
Figure 2. Attitude related questions analysis of 215 HCWs. 
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Figure 3. Practice related Questions analysis of 215 HCWs with the correct response. 

4. Discussion 

Hospital-acquired infection prevention and control during COVID-19 pandemic 
management relies on self preparedness by Health care workers which is ana-
lyzed in this study by knowledge, attitude and practice related questionnaires, 
and institutional preparedness which is analyzed by barrier questions to HCWs 
[7]. 

Barriers related questions of hand hygiene suggest that overall institutional 
preparedness is good for providing hand hygiene facilities, sufficient solutions of 
hand wash and hand rubs available, washbasins with running tap water avail-
able, proper training by infection control team conducted for hand hygiene, 
proper cleanliness available at hand hygiene facilities [8]. For knowledge related 
questions, overall partial response was found with major gaps found in servants 
and Interns doctors. Overall knowledge regarding steps of hand hygiene is good 
and knowledge for colonization of hands with germs increases with the use of 
jewellery, damaged hands, use of artificial nails, etc is well known in health care 
workers [9]. But knowledge regarding the minimum time required for alco-
hol-based hand rub use and other aspects for hand rub show poor knowledge. 5 
moments of hand hygiene that is before touching the patient, after touching the 
patient, after touching patient samples, after wound dressing, after touching pa-
tients linen, etc show poor response [10]. Until complete adherence with hand 
hygiene cannot be followed by health care workers, one cannot get rid of Infec-
tion and infection spreads to society and hospital [11]. These findings are com-
parable to other studies [7] [8]. 

Regular classes & training programs are conducted for nursing personnel as a 
part of Infection control practice as shown in pooja et al. [9]. This suggests a 
need for repeated training as the staff may be newly appointed, especially for 
servants and interns doctors. 

Attitude related questions suggest that overall attitude towards hand hygiene 
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during COVID-19 pandemic management is good in the majority of Health care 
workers. Majority HCWs show a good attitude towards questions which state 
hand hygiene is an important thing to do along with other works and it should 
not be ignored due to work pressure, they feel frustrated when others omit hand 
hygiene or feel guilty when they omit hand hygiene. But the attitude toward 
hand hygiene when hands are not visibly soiled and when working with gloved 
hand show the wrong attitude, due to the myth that hands will remain clean if 
they are not visibly soiled or when they are gloved hands. So these suggest that 
they are not following hand hygiene practices properly. Such gaps in attitude 
questions are reflected. 

But there is a major gap in practices of hand hygiene. The majority feels hand 
hygiene is difficult due to work pressure, sometimes they forgot, they feel diffi-
culty in adhering to many steps in emergency situations. They know that hand 
hygiene is essential during COVID-19 pandemic management, but they are not 
practicing due to lack of habit and knowledge. In the present time, it was ob-
served that Hand hygiene adherence will be helpful to reduce hospital-acquired 
infection and to reduce the morbidity and mortality of patients and for this 
COVID-19 pandemic where no specific drugs or vaccine is available, this can be 
the only option to prevent the spread of infection and also for preparedness for 
the second wave of COVID-19 infection [10] [11]. 

5. Conclusions 

Health care workers working during COVID-19 pandemic management in ter-
tiary care Government hospital of South Gujarat is having a good preparedness 
of response by the Government and Institute, but there is a gap found in knowl-
edge and attitude and major gaps in practices of healthcare workers, which 
should be corrected by repeated training, awareness programs and demonstra-
tions for hand hygiene. 

Conducting Periodic Webinar, Zoom meetings, Video demonstrations and 
reminders, etc. can be the most useful, convenient and safe method to provide 
training during the COVID-19 situation. 
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