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Abstract 
Introduction: Hand Hygiene is the cheapest, easiest and the single most effective 
measure to reduce cross-transmission of infection from one patient to another 
and from the healthcare workers to patients and vice versa.  Multiple studies 
have shown a decrease in healthcare-associated infections (HCAIs) rates after 
improvement in hand-hygiene compliance. Despite being the simplest procedure 
adherence to the hand hygiene recommendations remains well below 50% and 
healthcare workers repeatedly observed as being poor compliers. 

Objective: This study was planned to access the impact of covid-19 pandemic 
on the compliance of infection control practices at a tertiary health care centre 
in India. 

Methods: Institution-based cross-sectional study was used to assess the impact 
of covid-19 pandemic on attitude, knowledge and on the compliance of hand 
hygiene practices at a tertiary health care centre in India. 

Results: A marked difference was observed in the availability of resources for 
hand hygiene i.e., 48 (96%) locations and the display of instructions for hand 
hygiene 50 (100%). A significant difference was also observed among the 
knowledge of the steps of hand hygiene {2019: 16(32%; 2020: 33 (66%)} and 
of the moments of hand hygiene {2019: 27 (54%); 2020; 44 (88%)}. (ϰ2 = 79.2, 
df =1, p = 0). In 2020 (during COVID -19 pandemic) a significant increase in 
compliance was noted in most of the departments with highest compliance rate 
of ICUs (100%), followed by OTs (91.7%), paediatrics (95.8%) obstetrics and 
gynaecology (90.6%), surgery (86.5%), blood bank and laboratories (85.7%). 
However, unlike the other parameters, the compliance of hand hygiene during 
the previous year (2019) and during 2020 (COVID -19 pandemic, was poor with 
no significant difference in compliance of hand hygiene practices even during 
the pandemic. Of all the 5 moments suggested by WHO, maximum compliance 
(36% in 2019 and 60% in 2020 pandemic) was after body fluid exposure. 

Conclusions: Hand Hygiene should be made a national priority. Active 
involvement by healthcare administrators, national and local governments 
should be committed to make hand hygiene a mandate for patient safety. 
Accessibility to hand hygiene products like soap and water and/or alcohol-based 
hand rubs and written and verbal reminders to staff are essential to improve the 
compliance of hand hygiene. Thrust should also be given to hand hygiene as a 
research subject. 
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Introduction
In December 2019, the 2019 novel coronavirus disease (COVID-19) caused by 
SARSCoV-2 emerged in China and has since spread globally. WHO on 11 march 2020 
characterized COVID-19 as a pandemic (WHO press release 11 march 2020). At the 
time of writing (26 March 2020) Covid-19 has spread to 196 countries and territories with 
462,684 confirmed cases and 20,834 deaths (WHO, 2020) around the world since it was 
first identified. The case fatality rate may be as high as 3.4%. 

Healthcare workers are always on the frontline dealing with these infectious cases and 
are at high risk getting the infection while treating their patients. Healthcare associated 
infections are transmitted in between the patients and to the healthcare workers, most 
commonly through the hands of the health care workers. (Allegranzi and Pittet, 2009). 
Hand hygiene using alcohol-based hand rub or soap and water is critically important to 
reduce the cross transmission of infection in the hospitals as well as community (WHO, 
2020).

Transient pathogens colonise the patient’s skin and are subsequently led to environmental 
contamination by shedding of microorganisms onto surfaces in the immediate patient 
surroundings (Pittet et al, 2006). Touching the environment or patients’ skin by the 
HCWs during routine care activities, ultimately lead to contamination of their hands by, 
sometimes even despite glove use (Pittet et al, 2006). Following contamination, these 
organisms are capable of surviving on HCWs’ hands for several minutes (Pittet et al, 
2006).  Thus, direct or indirect transmission through fomites can easily occur, through the 
hands of the HCWs, once the microbial colonisation establishes due to sub-optimal hand 
hygiene practices. (Pittet et al, 2006). Although infection prevention is a multipronged 
approach, but optimal hand hygiene behavior is considered the keystone of healthcare 
associated infection (HCAI) prevention (Pittet et al, 2006).

Hand Hygiene is the single most important measure to prevent cross-transmission of 
microorganisms from one patient to another (Larson, 1995) and several studies (Shahid 
et al, 1996; Khan  et al, 1982; Casewell et al, 1997; Doebbeling et al, 1992; Webster et 
al, 1994) have demonstrated a reduction in reducing healthcare-associated infections 
(HCAIs) rates after improvement in hand-hygiene practices, but despite being a simple 
procedure adherence to the hand hygiene recommendations remains well below 50% 
and healthcare workers repeatedly observed as being poor compliers (Pittet et al, 2000; 
Albert, 1981; Pittet et al, 1999).

Objective of this study was to access the impact of covid-19 pandemic on the compliance 
of infection control practices at a tertiary health care center in India.

Methodology 
Study Area: The study was conducted in Jawaharlal Nehru Medical College Hospital 
(JNMCH), one of the largest teaching hospital and tertiary referral centre of North India. 
At present, more than 1500 health care workers including Doctors (teaching faculty and 
residents), nurses, laboratory technicians, pharmacy technicians, office staff etc are 
working in the hospital. 

Study Design. Institution-based cross-sectional study was designed to evaluate the 
impact of covid-19 pandemic on attitude, knowledge and on the compliance of hand 
hygiene practices at a tertiary health care centre in India
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Study Population: Hospital staff actively involved in patient care were included in the 
study. 

Inclusion Criteria:  Health professionals of JNMCH who were actively involved in patient 
care and interested in participating were included in the study.

Exclusion Criteria. Hospital staff not involved in patient care and who did not give consent 
for participation.

Data Collection: The study is a part of regular audits of infection control by the Hospital 
Infection Control Committee. Audit for hand hygiene knowledge was done based on one-
to-one interview and for hand hygiene practices by 1) Consumption of hand sanitizers 
from the hospital inventory 2) WHO hand hygiene audit tool. 

More than 90% of staff at a particular location, answering correctly was considered as full 
compliance, 50-90% giving correct answers was considered as partial compliance and 
less than 50% staff giving correct answers was taken as non-compliance. Availability 
of sanitizers and soap water was assessed by observation and staff interview and the 
display of hand hygiene instructions by observation.  Full compliance/knowledge was 
given a score of 2, partial compliance/knowledge as 1 and no compliance/knowledge as.

During the ongoing COVID-19 pandemic most of the healthcare workers focussed on 
masks being the primary protective equipment for preventing infection. Taking this into 
consideration, during regular hand hygiene audits, we also observed the pattern of 
wearing masks by healthcare professionals.

Data Processing and Analysis. Data was collected and analysed using Epicollect 5 app, 
utilising its free mobile application.

Data Quality Assurance. Clarity, completeness, consistency, accuracy, and validity of 
the collected data was checked regularly. 

Ethical Consideration: Before conducting the study, approval was taken from Jawaharlal 
Medical College Hospital administrators. Verbal informed consent was obtained from the 
health care workers included in the study. The participants were told that their inclusion 
was solely voluntary, and identity will remain confidential. 

Results
 The study was conducted at 50 different locations of the tertiary care hospital where 
healthcare workers are directly involved in patient care. To assess the impact of the COVID 
-19 pandemic on hand hygiene knowledge, awareness and practices a multipronged 
approach was applied, which included observation, staff interview and hand hygiene 
audits. During the previous year (2019) 34 (68%) locations had sufficient availability 
of resources i.e. sanitizers and soap and water and 14 (28%) locations had visible 
display of hand hygiene instructions; whereas during the COVID -19 pandemic (2020), a 
marked difference was observed in the availability of resources for hand hygiene i.e. 48 
(96%) locations and the display of instructions for hand hygiene 50 (100%) (Figure 1). 
A significant difference was also observed among the knowledge of the steps of hand 
hygiene {2019: 16(32%; 2020: 33 (66%)} and of the moments of hand hygiene {2019: 27 
(54%); 2020; 44 (88%)}. (ϰ2 = 79.2, df =1, p = 0).
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Figure 1. Hand hygiene resources and knowledge among healthcare workers at various 
locations (N=50) during previous year (2019) and COVID-19 pandemic (2020)

Figure 2. Department/unit wise distribution of hand hygiene resources and knowledge among 
healthcare workers at different locations before and during COVID-19 pandemic (N=50)

On analysing the pattern of hand hygiene awareness and knowledge department and unit 
wise, it was observed that during 2019, overall compliance (including availability, display 
and knowledge) was highest in ICUs and in the paediatric units (75% in both) followed by 
the units of obstetrics and gynaecology, surgery, blood bank and laboratories and ICU.

Least compliance was noted in the units of the department of medicine. However, in 
2020 (during COVID -19 pandemic) a significant increase in compliance was noted in 
most of the departments with highest compliance rate of ICUs (100%), followed by OTs 
(91.7%), paediatrics (95.8%) obstetrics and gynaecology (90.6%), surgery (86.5%), 
blood bank and laboratories (85.7%) (Table 1). Although the compliance rate in the units 
of the department of Medicine was still the least i.e., 78.6% but it was significantly higher 
than the previous year (17.9%). 
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Table 1. Department / Unit wise distribution of Hand hygiene resources and knowledge 
among healthcare workers at different locations during the previous year and during 
COVID -19 (N=50)

D
ep

ar
t-

m
en

t /
U

ni
t Previous year  During COVID -19

pandemic

C PC NC C PC NC

 B
lo

od
 B

an
k 

&
La

bo
ra

to
rie

s 
(n

=7
)

 Availability of resources for hand
hygiene 6 1 0 6 1 0

 Display of instructions for hand
hygiene 0 1 6 7 0 0

 Knowledge of the steps of hand
hygiene 0 6 1 4 3 1

 Knowledge of the moments of hand
hygiene 7 0 0 7 0 0

Total (28)  13
(46.4)

 8
(28.6) 7 (25) 24

(85.7)
4
(14.3)

1
(3.6)

IC
U

s 
(n

=2
)

 Availability of resources for hand
hygiene 2 0 0 2 0 0

 Display of instructions for hand
hygiene 2 0 0 2 0 0

 Knowledge of the steps of hand
hygiene 1 1 0 2 0 0

 Knowledge of the moments of hand
hygiene 1 1 0 2 0 0

Total (8) 6
 (75)

2
 (25) 0 (0)  8

(100)
 0
(0)

0
(0)

 O
bs

te
tri

cs
 &

G
yn

ae
co

lo
gy

 (n
=8

)  Availability of resources for hand
hygiene 6 2 0 8 0 0

 Display of instructions for hand
hygiene 2 4 2 8 0 0

 Knowledge of the steps of hand
hygiene 3 5 0 6 2 0

 Knowledge of the moments of hand
hygiene 6 0 2 7 1 0

Total (32) 17
(53.1)

11
(34.4)

4
(12.5)

29
(90.6)

3
(9.4)

0
(0)

M
ed

ic
in

e 
(n

=7
)

 Availability of resources for hand
hygiene 1 4 2 6 1 0

 Display of instructions for hand
hygiene 1 3 3 7 0 0

 Knowledge of the steps of hand
hygiene 1 5 1 4 2 1

 Knowledge of the moments of hand
hygiene 2 4 1 5 1 1

Total (28) 5
(17.9)

16
(57.1)

7
(25)

22
(78.6)

4
(14.3)

2
(7.1)
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S
ur

ge
ry

 (n
=1

3)

 Availability of resources for hand
hygiene 9 3 1 13 0 0

 Display of instructions for hand
hygiene 4 6 3 13 0 0

 Knowledge of the steps of hand
hygiene 6 5 2 9 3 1

 Knowledge of the moments of hand
hygiene 6 5 2 10 3 0

Total (52) 25
(48.1)

19
(36.5)

8
(15.4)

 45
(86.5)

6
(11.5)

1
(1.9)

P
ae

di
at

ric
s 

(n
=6

)

 Availability of resources for hand
hygiene 4 2 0 6 0 0

 Display of instructions for hand
hygiene 4 1 1 6 0 0

 Knowledge of the steps of hand
hygiene 5 1 0 5 1 0

 Knowledge of the moments of hand
hygiene 5 1 0 6 0 0

Total (24) 18
(75)

5
(20.8)

1
(4.2)

23
(95.8)

1
(4.2)

0
(0)

O
Ts

 (n
=6

)

 Availability of resources for hand
hygiene 4 2 0 6 0 0

 Display of instructions for hand
hygiene 1 3 2 6 0 0

 Knowledge of the steps of hand
hygiene 0 4 2 4 2 1

 Knowledge of the moments of hand
hygiene 1 5 0 6 0 0

Total (24)  6
(25)

 14
(58.2)

5
20.8)

22
(91.7)

1
(4.2)

1
(4.2)

C: compliance, PC: partial compliance; NC: Non-compliance

On calculating the consumption of hand sanitizer from the hospital inventory a uniform 
pattern of consumption was noted during 2019 in all the three months included in the 
study (Figure 3). On comparing the pattern of consumption of the three months of both 
the years, there was no significant difference in the consumption of sanitizer during 
January and February. However, a significantly high volume of sanitizer was utilized in 
March 2020 1.7 times higher than previous year march and 1.8 times higher than the 
average being utilized in January and February 2020. 

Figure 3. Consumption of hand rub from hospital inventory
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The final parameter of the multipronged approach which was utilized to analyse the 
compliance of hand hygiene among the healthcare workers was audit of the actual 
practice of hand hygiene at the 5 moments suggested by WHO. However, unlike the 
other parameters, the compliance of hand hygiene during the previous year (2019) and 
during 2020 (COVID -19 pandemic, was poor with no significant difference in compliance 
of hand hygiene practices even during the pandemic. Of all the 5 moments suggested by 
WHO, maximum compliance (36% in 2019 and 60% in 2020 pandemic) was after body 
fluid exposure (Table 2).

Table 2. Hand Hygiene Audit Analysis before and during COVID -19 pandemic

Previous year During COVID -19 pandemic
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 Hand
 hygiene
performed

30
(25)

07
(28)

09
(36)

20
(32.2)

1
(2.6)

67
(24.8) 35

(33.6)
15

(57.6)
12

(60)
10

(15.1)
00

(00)
72

(28.6)

Missed 90
(75)

18
(72)

16
(64)

42
(67.8)

37
(97.4)

154
(75.2)

69
(63.4)

11
(42.2)

8
(40)

56
(84.9)

36
(100)

149
(71.4)

 Total no. of
 opportunities

120
(100)

25
(100)

25
(100)

62
(100) 38 270 104 26 20 66 36 252

ϰ2 = 0.26, df =1, p = 0.61

Discussion
Droplet transmission is the main mode of transmission of COVID -19 and other respiratory 
viruses (WHO, CDC). These droplets may also settle on surfaces and are later transmitted 
through fomites by the hands of the health care workers and in between the patients. 
Hand hygiene is thus, one of the most important ways by which we can prevent this 
transmission. It remains one of the easiest, cheapest and the simplest ways to prevent 
the transmission of infection. Despite this, compliance for hand hygiene remains poor 
amongst all the cadres the health care workers as reported by many studies (Pittet et 
al, 2000; Albert et al, 1981, Pitted D et al, 1999).  Many reports and news articles have 
claimed increased compliance of hand hygiene among the health-care workers and the 
general population during the COVID-19 pandemic. We, therefore, planned this study 
to evaluate the change in compliance rate of hand hygiene attitude, knowledge and 
practices among healthcare workers in a tertiary care teaching hospital during the COVID 
-19 pandemic. To the best of our knowledge, this is the first study of comparing the 
compliance rate for hand hygiene before and during the COVID -19 pandemic utilizing a 
multidimensional analysis.

As expected, a significant rise in the availability of hand hygiene products (from 68% in 
previous year to 96% during the COVID -19 pandemic) and display of instructions (28% 
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vis a vis 100%) was noted during the COVID 19 pandemic as compared to the similar 
period during the previous year.  Non-availability of hand hygiene products is one of the 
major reasons of reduced compliance of hand hygiene as reported by many studies. 
(Pittet et al, 2004) Increase in the availability of products and display of instructions/
signages shows the role of administrative commitment. More than 50% increase (32% 
during 2019 / 66% COVID) was noted in the knowledge of the health-care workers about 
the steps and a significant difference (54% 2019 / 88% COVID) about the knowledge of 
the five golden moments of hand hygiene. Although, the staff is given regular trainings 
for infection control practices by the Hospital Infection Control Committee of the Hospital 
but sudden increase in the advertisements and awareness memos on televisions and 
newspaper about hand hygiene practices might have played a role in increase in the 
knowledge. Also, the rise in the signages and displays as noted in our study, acts as a 
regular booster for the knowledge gained. 

On assessing change in the pattern of hand hygiene awareness and knowledge 
department and unit wise, the highest rise (4.6 times) in the compliance rate was noted 
in the department of medicine, which increase from just 17 % in 2019 to 78.6% during 
COVID -19. This may be since this is the department/unit which is the first contact of 
fever/flu patients most of the times. 

As indicated in the study, no significant change in the pattern of consumption of hand 
sanitizers was noted in the first two months of both the years. However, on comparing 
the consumption pattern of March of both the years a significant difference was noted.  
There was a sudden rise in the consumption of sanitizer from the hospital inventory 
during March 20020. This was the time, when COVID-19 cases started appearing in 
India, which may be the reason of this marked increase in the demand of the sanitizers. 

The major challenge that came up in the present study was that despite the increase 
in the level of knowledge and surplus availability of resources there was only a minor 
change (24.8% in 2019 / 28.6% COVID 19) in the actual practice of hand hygiene among 
the health care workers. Amongst the 5 golden moments given by WHO for performing 
hand hygiene, highest compliance for hand hygiene was noted after body fluid exposure 
followed by performing hand hygiene before any aseptic procedure. Hand hygiene was 
almost nil after touching the patient’s surrounding. Compliance was better after touching 
the patient as compared to before touching the patient.  This signifies that the healthcare 
workers are more concerned about their own health than that of the patients. 

Healthcare workers are always on the front line dealing with the infectious diseases. As 
recommended by WHO and CDC, standard precautions are to be always followed for all 
patients. Hand hygiene is the primary tool for preventing transmission of infection to the 
patients and from the patients. However, as noted in our study, despite the increase in 
knowledge and awareness and availability of resources, there was a paucity in practice 
of hand hygiene. Behavioural change is slow and the most difficult to achieve. But we 
hope during this fight with the COVID 19, by the time we win, behavioural change would 
have come, because that is the only thing by which the healthcare workers can prevent 
Conclusion transmission of infection. 

Hand Hygiene should be made a national priority. Active involvement by healthcare 
administrators, national and local governments should be committed to make hand 
hygiene a mandate for patient safety. Accessibility to hand hygiene products like soap 
and water and/or alcohol-based hand rubs and written and verbal reminders to staff are 
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essential to improve the compliance of hand hygiene. Thrust should also be given to 
hand hygiene as a research subject. 

What all the awareness on antimicrobial resistance and infection control practices could 
not do, COVID 19 has done. Teaching perfect hand hygiene and its immeasurable value 
not only in the healthcare workers across the professions but also in public. We hope to 
have more agile and compliant healthcare workforce in future and may see less multidrug 
resistant bugs. So dark clouds do have silver linings. 
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زيادة معدل الامتثال لنظافة اليدين أثناء جائحة  COVID-19: أساطير وحقائق

المُـسـتخَـلصَ  
الغــرض مــن الدراســة: إن نظافــة اليديــن هــي الإجــراء الأرخــص والأســهل، والأكثــر فعاليــة 
للحــد مــن انتقــال العــدوى مــن مريــض إلــى آخــر ومــن العامليــن فــي مجــال الرعايــة الصحيــة 
ــدلات  ــي مع ــا ف ــددة انخفاضً ــد أظهــرت دراســات متع ــح. ولق ــى المرضــى والعكــس صحي إل
العــدوى المرتبطــة بالرعايــة الصحيــة )HCAIs( بعــد التحســن فــي الامتثــال لنظافــة اليديــن. 
ــل  ــن يظــل أق ــة اليدي ــات نظاف ــزام بتوصي ــه أبســط إجــراء، إلا أن الالت ــى الرغــم مــن كون عل
بكثيــر مــن ٪50، وقــد لوحــظ مــرارًا وتكــرارًا أن العاملــون فــي مجــال الرعايــة الصحيــة لديهم 

تقصيــر فــي الامتثــال لهــذا الأمــر.
ــال  ــى امتث ــد 19- عل ــر جائحــة كوفي ــى تأثي ــذه الدراســة للوصــول إل ــط له ــم التخطي ــدف: ت اله
ــد. ــي الهن ــث ف ــة مــن المســتوى الثال ــة الصحي ــي مركــز الرعاي ممارســات مكافحــة العــدوى ف

منهــج البحــث: تــم اســتخدام دراســة التقاطــع العرضــي المســتندة إلــى المؤسســات لتقييــم تأثيــر 
جائحــة كوفيــد 19- علــى الموقــف والمعرفــة والامتثــال لممارســات نظافــة اليديــن فــي مركــز 

الرعايــة الصحيــة امــن المســتوى الثالــث فــي الهنــد.
النتائــج: تبيــن مــن الدراســة اختــاف ملحــوظ فــي توافــر المــوارد الخاصة بنظافــة اليديــن، والذي 
مثــل 48 موقعـًـا )٪96(، بينمــا مثــل توافــر وســائل عــرض التعليمــات الخاصــة بنظافــة اليديــن 
50 موقعــا )٪100(. ولوحــظ أيضًــا اختلافــا كبيــرا فــي مــدى الإحاطــة بمعرفــة خطــوات نظافــة 
اليديــن بيــن الســنتين 2019 والــذي مثــل 16 )٪32(، و2020، والــذي مثــل 33 )٪66(. وكذلــك 
ــن فكانــت فــي عــام 2019 تعــادل 27  ــة اليدي ــة للمــدة المســتغرقة لنظاف ــرة الزمني اختلفــت الفت
 ،ϰ2 = 79.2( وذلــك بدالــة إحصائيــة ،)54(، وأصبحــت فــي عــام 2020 تعــادل 44 )٪88٪(
مدافــع = 1، ص= 0(. ولوحظــت زيــادة كبيــرة فــي الامتثــال للوائــح فــي عــام 2020 )خــال 
ــدات  ــال لوح ــدل امتث ــبة لمع ــى نس ــت أعل ــام. وكان ــم الأقس ــي معظ ــة COVID -19( ف جائح
العنايــة المركــزة )٪100(، تليهــا 91.7٪) OTs(، طــب الأطفــال )٪95.8( التوليــد وأمــراض 
النســاء )٪90.6( ٪(، الجراحــة )٪86.5(، بنــك الــدم والمختبــرات )٪85.7(. ومــع ذلــك، وعلــى 
عكــس المعاييــر الأخــرى، فقــد كان الامتثــال لنظافــة اليديــن خلال العــام الســابق )2019( وخلال 
ــال  ــا، مــع عــدم وجــود تبايــن ملحــوظ فــي الامتث عــام 2020 )جائحــة COVID -19( ضعيفً
لممارســات نظافــة اليديــن حتــى أثنــاء الوبــاء. ومــع مــا اقترحتــه منظمــة الصحــة العالميــة، مــن 
رفــع الفتــرة الزمنيــة المعطــاه لتنظيــف اليديــن، فــأن الحــد الأقصــى للامتثــال والــذي يمثــل 36٪ 

فــي عــام 2019 و٪60 خــال جائحــة 2020، كان بعــد التعــرض لســوائل الجســم.
ــة  ــؤولي الرعاي ــزم مس ــي أن يلت ــة. فينبغ ــة وطني ــن أولوي ــة اليدي ــل نظاف ــب جع ــة: يج الخاتم
الصحيــة والحكومــات الوطنيــة والمحليــة بالمشــاركة الفعالــة، لجعــل موضــوع نظافــة اليديــن 
أمــرا إلزاميــا لســامة المرضــى. وتعــد إمكانيــة الوصــول إلــى منتجــات نظافــة اليديــن مثــل 
ــي  ــر الكتاب ــك التذكي ــى الكحــول، وكذل ــة عل ــن المحتوي ــون والمــاء و/ أو معقمــات اليدي الصاب
ــال لنظافــة اليديــن. كمــا ويجــب أيضًــا،  ــا لتحســين الامتث والشــفهي للموظفيــن أمــرا ضروري

ــع البحــث.  ــه موضوعــا مــن مواضي ــن وجعل ــة اليدي ــة نظاف ــات لأهمي الالتف
الكلمات المفتاحية: نظافة اليدين، كوفيد- 19، الامتثال.
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