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Background and aims: Health care workers (HCWs) are at increased risk of getting infected with Coro-
navirus disease 2019 (COVID-19) and suboptimal preventive practices have been identified as an
important risk factor in this regard. This study was done to evaluate the preventive practices being
followed by health care workers and identify reasons for suboptimal compliance.

Methods: A cross-sectional survey was done in HCWs belonging to various occupational roles and socio-
cultural backgrounds across India through online platforms and telephonic interviews from July 30, 2020

Iéeoy\zlgﬁg to August 30, 2020. A scientifically designed and pre-validated questionnaire with good validity
Pandemic (CVR = 0.87, S-CVI/Av = 0.978) and internal consistency (Cronbach’s alpha coefficient = 0.85) was used.
Prevention Results: The responses of 956 participants were analysed. Various suboptimal practices like touching
Health care workers outer surface of masks, lack of social distancing in cafeteria and duty rooms, inability to wash hands for
Survey adequate duration and properly follow steps of hand hygiene, inability to don and doff PPE properly,

carrying PPE to duty rooms before completely doffing, use of personal mobile phones during duty and
improper sleep were identified. Lack of knowledge, long duty hours, shortage of PPE, high patient
workload, and casual attitude regarding own safety were identified as important barriers. Resident
doctors and paramedical staff in the age group 18—30 years reported lower adherence.
Conclusions: Suboptimal compliance in preventive practices like handling PPE, distancing in cafeteria/
duty rooms and hand hygiene is not uncommon in HCWs. Certain barriers are identified which should be
addressed to ensure adequate safety of HCWs against COVID-19.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.

1. Introduction dysfunction, etc.

The incidence of infection in HCWs has been reported up to 39%

Being at the front line of the Coronavirus Disease (COVID-2019)
pandemic, health care workers (HCWs) are at increased risk of
getting infected due to occupational exposure to the SARS-Cov2
virus. The infection in HCWs further compromises the occupa-
tional health of the remaining workforce and reduces the capability
of the system to cater to sick patients [1]. This issue is of vital
importance to all HCWs, especially to those with older age and
comorbidities like diabetes mellitus, underlying chronic organ

and HCWs are at least an 11-fold higher risk of getting infected
compared to the general population [2,3]. Various studies have
identified suboptimal handwashing, improper use and reuse of
personal protective equipment (PPE), and working in high-risk
department as important risk factors for infection [3—5]. Thus,
adherence to proper preventive practices is crucial, especially in the
absence of a vaccine. Several studies have been done to assess
preventive practices of HCWs but there is a dearth of studies

Abbreviations: COVID-19, Coronavirus Disease 2019; HCWs, Healthcare workers; PPE, Personal Protective Equipment.
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evaluating various aspects of these practices comprehensively and
using validated tools to do so. Also, there is a dearth of studies
dwelling into the reasons for suboptimal practices and none of the
studies have been done in the Indian subcontinent so far.

Therefore, we undertook this cross-sectional survey to evaluate
the adherence of various HCWs to preventive practices against
COVID-19 in India and reasons for suboptimal compliance in them.
It would also help in identifying loopholes in the system and
recognizing vulnerable sections among HCWs. This will enable
policymakers to take corrective steps to promote the workplace
safety of HCWs and reduce the spread of COVID-19.

2. Materials and methods

A cross-sectional survey was conducted on HCWs across India
after approval from the Ethics Committee of the institute (reference
number: [ECPG/246/6/2020). Informed consent was obtained from
all the participants in the study.

2.1. Study design and setting

The cross-sectional survey was done among HCWs involved in
direct patient care across India using web-based questionnaires
and telephonic interviews from July 30, 2020 to August 30, 2020
(Fig. 1). An online questionnaire using Google forms was created by
utilizing a pre-validated tool containing 56 items.

2.2. Study participants

The HCWs belonging to various occupational cadres and diverse
socioeconomic backgrounds were recruited using purposive and
snowball sampling techniques. The HCWs working in both gov-
ernment and non-government sectors were recruited from various
states across India. All HCWs involved in patient care in various
settings viz. inpatient, outpatient, and laboratory services were
included. The HCWs not involved in direct patient management
like pharmacists, administrative staff, and undergraduate students,
etc. along with those who didn’t give consent were excluded.

2.3. Data collection

Based on the social network of authors and the participants,
frontline HCWs were contacted through email, WhatsApp
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messenger, and phone calls. The weblink of the online question-
naire was then sent to them. For participants facing technical dif-
ficulty in filling the questionnaire online, it was administered
through telephonic interviews by the authors and the data was
entered on the online form simultaneously. Adequate representa-
tion of participants was ensured from all zones of India. The
questionnaire was also translated into regional languages to facil-
itate the survey.

2.4. Variables

The independent variables were age, gender, marital status,
occupational role, area of posting, and type of patients being seen.
The outcome measures (dependent variables) included the extent
of preventive practices being followed and reasons for deficiencies
in the practices.

2.5. Study tool

A scientifically designed and pre-validated questionnaire
developed on the Indian population was used in the study [7]. The
questionnaire has good validity (CVR = 0.87, S-CVI/Av = 0.978) and
internal consistency (Cronbach’s alpha coefficient = 0.85). The
questionnaire contains 56 items arranged in 2 sections: Section A
consists of 29 items for assessment of preventive practices in major
areas viz. hand hygiene, social distancing, proper use of personal
protective equipment (PPE), fomites, exposure, and lifestyle while
section B consists of 27 items for evaluation of reasons for de-
ficiencies in the suboptimal preventive practices. Socio-
demographic details including age, gender, marital status, occu-
pational role, residence, place of posting (viz. outpatient depart-
ment/ward/intensive care unit/Operation Theatre/laboratory/
emergency), area of posting (whether COVID-19 designated area or
not), and type of patients being seen (COVID-19 positive/suspect or
negative) were also asked from the participants.

2.6. Sample size

Based on the previous study observing 10.3% of the population
to be following suboptimal preventive practices [8], the sample size
required for the precision of 2% at 95% confidence interval was
calculated to be 887. Thus, enrolment of at least 887 participants
was targeted.

Period of study

May 31 Jun 30 Jul 31

100k

50k

Aep Jad sased pawijuod Jo JaquinN

Aug 31 Sep 30

Dates

Fig. 1. The study was conducted during the rise of COVID-19 in India with transmission classification as cluster of cases. Source: WHO Coronavirus Disease (COVID-19) dashboard for

India [6].
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2.7. Statistical analysis

The data collected through Google forms were cleaned and
coded using Microsoft Excel 2019. The responses of the participants
were scored from 1 to 5 based on scoring instructions of the
questionnaire with 1 point being given to the option associated
with the worst compliance and 5 points being given to the option
associated with the best compliance with preventive practices. The
coded data were subsequently analysed using IBM® SPSS® Statis-
tics version 20.0 and STATA® 14 software.

Descriptive statistics were used for the description of the de-
mographic details of the participants. Categorical variables were
presented as absolute and relative frequencies while quantitative
variables were presented as mean and standard deviations. Rele-
vant statistical tests like Student’s t-test, Analysis of variance
(ANOVA) followed by post hoc analysis with Bonferroni test and
Kruskal Wallis test followed by multiple comparisons using Dunn
test with Bonferroni correction as appropriate were employed to
find out statistically significant association between dependent and
independent variables. Univariate and multivariable stepwise
linear regression was done to find the independent associated
factors of adherence to preventive practices. P-value <0.05 was
considered as statistically significant.

3. Results
3.1. Study population

A total of 1132 HCWs belonging to various occupational roles
and socio-cultural backgrounds all over India completed the survey.
76 participants were excluded as per the exclusion criteria. The
details of the remaining 956 participants are given in Table 1. The
mean age of the participants was 33.5 years with about half of the
participants under 30 years. Overall, there were a slightly greater
number of male (55.86%) and married participants (53.14%). The
HCWs were posted mostly in the outpatient department and wards
with many of them being posted at multiple places. The majority of
them catered to COVID-19 positive/suspect cases (54.92%) with few
of them posted in specially designated COVID-19 areas (8.05%)

3.2. Preventive practices

The responses of the participants to section A are given in
Table 2 and those to section B are given in supplementary Tables 1
and 2

3.3. Hand hygiene

The majority of participants didn’t shake hands while meeting
colleagues (78.56%) while others reported a lack of knowledge and
the social etiquette of shaking hands so as not to look rude as the
reasons for doing so. The majority of them sanitized their hands
after contact with patients and their surroundings (67.89%). Only
around half of the HCWs properly followed the steps of hand hy-
giene (52.82%) and ensured that they washed hands for at least 20 s
(53.14%). Other participants cited lack of knowledge, shortage of
time due to a large number of patients, cumbersome nature of
sanitizing hands a lot of times, and inability to check the time while
washing hands as main reasons for not doing so properly. A slightly
larger number of participants (62.76%) didn’t touch their facial
parts (eyes, nose, and mouth) without sanitizing hands. The
remaining participants cited difficulty in changing habits and lack
of knowledge as the main reasons for doing so.
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3.4. Social distancing

Less than half of the participants maintained social distancing
while talking to colleagues in duty rooms (41.95%), working
(42.36%), or eating food (46.76%). The main reasons cited for not
being able to do so were lack of space, difficulty in talking to others
in PPE, difficulty in changing habit, and lack of knowledge.
Compared to it, most of the participants always maintained at least
1-m distance in public spaces (60.46%). A large majority of them
(70.29%) never attended a social gathering in the past 2 months and
most of them (61.09%) avoided going out of the house unneces-
sarily. HCWs mainly went out of their homes for work, buying
groceries, and walking/exercising while a minority (around 3%) of
them went out for socializing, entertainment, and visiting religious
places. Around half of the participants (51.46%) maintained at least
1-m distance with family members most of the time.

3.5. Personal protective equipment (PPE)

The highest adherence was seen in the practice of wearing
masks- 88.49% of participants always wore masks inside health
care settings and most of them (86.92%) covered both mouth and
nose while wearing it. But a significant proportion of participants
(35.98%) commonly touched the outer surface of masks while
wearing it. The common reasons cited for it were to remove the
mask for eating food and water (28%), readjusting it due to loose fit
(22%), lack of knowledge (11%), and uncomfortable nature of the
mask (10%). Around 57% of participants always followed the steps
of donning and doffing properly. The remaining participants
couldn’t do so due to lack of a helping person/mirror (14%), lack of
knowledge (12%), and absence of a dedicated doffing area (10%).
Around 60% wore adequate PPE during duty. Common reasons cited
for not doing so were long duty hours, shortage of PPE, feeling
uncomfortable while wearing it, and lack of knowledge and insti-
tutional guidelines. The majority of participants (53.56%) carried
PPE to their duty rooms before completely doffing. Around one-
third of participants (32.96%) reused their PPE commonly due to
a shortage of PPE and long duty hours. A majority of participants
(74.79%) always disposed of PPE in specified dustbins while a
smaller number of participants (65.79%) disposed of masks prop-
erly. Others couldn’t do so due to lack of knowledge, lack of dust-
bins/doffing areas for PPE, and lack of a suitable place/bag to keep
masks.

Around half of the participants (46.86%) never took any
chemoprophylaxis like hydroxychloroquine, ivermectin, etc against
COVID-19 and many participants left it after taking the initial few
doses. Only 22% of HCWs reported regular intake of chemopro-
phylaxis for COVID-19.

3.6. Gadgets/fomites

More than half of the participants (58.47%) commonly used
personal items like mobile phones, etc during duty for patient
management and communication with colleagues and family. A
majority of them sanitized these items at the end of the duty.
Others believed that using sanitizers on personal items will damage
them or felt too tired to do so.

3.7. Lifestyle and exposure

Most of the participants (60.36%) always took precautions while
buying things to prevent contamination with SARS-CoV-2. Most of
them wore face masks (59.31%) and carried hand sanitizers while
shopping (44.46%). They went out when it was less busy (34.32%)
and bought 1—-2 weeks of groceries at a time (40.17%). Many opted
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Table 1
Demographic details of the participants.
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Demographic characteristics

Respondents (n = 956)

Age (Mean 33.58 + 11.68 SD)
18—30

31-45

46 and above

Gender

Male

Female

Marital status

Single

Married

Others (divorced, etc)
Occupation

Doctor (faculty/specialist)
Doctor (residents)

Nurses

Other Paramedical staff®
Area of residence

Northern part of India (Delhi, Uttarakhand, others)

Central part of India (Maharashtra, Madhya Pradesh, others)
Eastern part of India (West Bengal, Bihar, Uttar Pradesh, others)

Western part of India (Rajasthan, Punjab, Others)
Southern part of India (Tamil Nadu, Karnataka, others)
Place of posting

OPD

Ward

Operation theatre

ICU

Laboratory

Emergency

Others

Area of posting

COVID-19 designated area

Others

Types of patients being seen

COVID-19 positive/suspect

COVID-19 negative

492 (51.46%)
258 (26.99%)
206 (21.54%)

534 (55.86%)
422 (44.14%)

442 (46.23%)
508 (53.14%)
6 (0.63%)

357 (37.34%)
172 (17.99%)
240 (25.10%)
187 (19.56%)

175 (18.30%)
179 (18.72%)
216 (22.59%)
96 (10.04%)

290 (30.38%)

424 (44.35%
423 (44.24%
160 (16.73%
117 (12.23%
33 (3.45%)
11 (1.15%)
67 (7.00%)

77 (8.05%)
879 (91.95%)

525 (54.92%)
431 (45.08%)

a

diologists, optometrists, etc.

for home delivery (40.90%) and cashless payments (40.17%).

Only half of the participants (52.51%) reported taking adequate
sleep regularly in the past 2 weeks. The remaining participants
cited lack of time, anxiety, and disturbed sleep-wake cycle due to
shift work as common reasons. Less than half of the participants
regularly updated themselves regarding COVID-19 by reading
guidelines or watching the news. The remaining participants re-
ported that the news was distressing (13.07%) and it was difficult to
find relevant information. More than half of the participants (52%)
reported one or more high-risk exposure to COVID-19 positive
patients and around 30% of participants went to quarantine.

Many participants reported that lack of awareness, carelessness
of HCWs for their safety, shortage of manpower and PPE, asymp-
tomatic cases not detected by RT-PCR test in early stages, and
increased exposure to patients were important reasons for the large
number of HCWs getting infected with COVID-19 (supplementary
Table 2).

The summary of adherence of participants to various preventive
practices is given in Table 3.

3.8. Association between dependent and independent variables

It was analysed that the age, gender, and occupational roles of
HCWs were associated with the extent of their adherence to pre-
ventive practices (Table 4). It was found that HCWs aged 18—30
years were associated with lower compliance with preventive
practices compared to those more than 31 years of age (p-value
<0.001). Female HCWs reported better adherence to preventive
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practices (p-value <0.001). Resident doctors and other paramedical
staff (like ward boys, sweepers, OT and lab technicians, optome-
trists, etc) had lower adherence to preventive practices compared
to nurses and senior doctors (p-value <0.001). No statistically sig-
nificant association was observed with the posting of HCWs in
COVID-19 designated areas or types of patients being seen (COVID-
19 positive/suspect).

4. Discussion

COVID-19 has swiftly become a global pandemic infecting mil-
lions of frontline HCWs with thousands among them succumbing
to it [5]. This alarming rate of infection is attributable to the over-
burdening of healthcare systems with the rapid surge of patients,
shortage of PPE, increased psychosocial stress and lifestyle-related
factors, and suboptimal adherence to preventive measures like
hand washing and PPE use [3—5,9,10].

We analysed the compliance of HCWs to an array of preventive
practices ranging from hand hygiene to lifestyle. This was followed
by a scrutiny of reasons for lower compliance with these practices
and whether individual sections of HCWs were more vulnerable to
lower compliance. To our knowledge, this is one of the first studies
to assess preventive practices comprehensively in various sections
of HCWs to date. It not only identifies suboptimal practices but also
identifies reasons for them.

We find that compliance with preventive practices like hand
hygiene has increased slightly during the COVID-19 pandemic,
though more efforts are required to ensure that HCWs follow all
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Table 2
Responses to section A of the questionnaire.
S Item Frequency of scores (%)
No. 1 2 3 4 5

Hand Hygiene

1 I shake hands while meeting colleagues. 80 (8.37) 35(3.66) 41 (4.29) 49 (5.13) 751
(78.56)

2 I sanitize my hands after contact with each patient and/or his/her surroundings. 24 (2.51) 34(3.56) 75(7.85) 174 649
(18.20) (67.89)

3 I ensure that [ wash/sanitize my hands for at least 20 s. 23 (2.41) 46(132) 132 247 508
(13.81) (25.84) (53.14)

4 I properly follow the steps of washing/sanitizing hands. 19 (1.99) 44 (4.60) 105 283 505
10.98) (29.60) (52.82)

5 [ touch my eyes, nose, or mouth without washing/sanitizing my hands. 72 (7.53) 47 (4.92) 75(7.85) 162 600

(16.95)  (62.76)
Social distancing

6 I maintain at least 1-m distance with family members 184 135 145 233 259
(19.25) (14.12) (15.17) (24.37) (27.09)

7 I maintain at least 1-m distance with co-workers at the hospital. 36 (3.77) 80(8.37) 155 280 405
(16.21) (29.29) (42.36)

8 I maintain at least 1-m distance while eating food with my colleagues. 65 91 (9.52) 126 227 447
(65.80) (13.18) (23.74) (46.76)

9 I maintain at least 1-m distance while talking to my colleagues in the duty rooms. 49 (5.13) 100 130 276 401
(1046) (13.60) (28.87) (41.95)

10 I maintain at least 1-m distance with others in public spaces (e.g. shopping, social gatherings, etc). 19(1.99) 36(3.77) 90(9.41) 233 578
(24.37)  (60.46)

11 I have attended social gatherings (Like meeting friends, going to religious places, visiting theatres, etc) in the 48 (5.02) 26 (2.72) 88(9.21) 122 672
past two months. (12.76)  (70.29)

12 Tavoid going out of the house unnecessarily. 66 (6.90) 33 (3.45) 78 (8.16) 195 584

(20.40) (61.09)
Personal Protective Equipment (PPE)

13 I follow the steps of donning and doffing properly. 40 (4.18) 44 (4.60) 108 213 551
(11.30) (22.28) (57.64)
14 I wear adequate PPE during duty (according to guidelines for my ward and patients). 51(5.33) 61(6.38) 79(8.26) 199 566
(20.82)  (59.21)
15 I wear a mask inside the hospital premises. 13(1.36) 15(1.57) 15(1.57) 67 (7.01) 846
(88.49)
16 I cover both nose and mouth with a mask while wearing it. 15(1.57) 16(1.67) 25(2.62) 69 (7.22) 831
(86.92)
17 I touch the outer surface of the mask while wearing it. 141 96 107 201 411
(14.75) (10.04) (11.19) (21.03) (42.99)
18 1keep my mask properly in a separate bag/dustbin after using it. 32(3.35) 49 (5.13) 82(8.58) 164 629
(17.15)  (65.79)
19 I reuse my gowns/PPE during my single duty shift. 149 91 (9.52) 75(7.85) 91(9.52) 550
(15.59) (57.53)
20 I carry face shields/gowns/PPE to my duty room in the ward before completely doffing. 296 121 95 (9.94) 86 (9.00) 358
(30.96) (12.66) (37.45)
21 I dispose of PPE in specified colored dustbins after use according to guidelines. 33(3.45) 36(3.77) 50(5.23) 122 715
(12.76)  (74.79)
22 I take chemoprophylaxis against COVID-19 (e.g. Hydroxychloroquine). 448 59(6.17) 165 73 (7.64) 211
(46.86) (17.26) (22.07)
Fomites
23 [ use my personal items like mobile phones, etc during duty in the hospital. 233 164 145 155 259
(2437) (17.15) (15.17) (16.21) (27.09)
24 1 sanitize my personal items like mobile phones, pens, etc with sanitizer after my duty. 52 (5.44) 69 (7.22) 107 171 557
(11.19) (17.89) (58.26)
25 I take precautions while buying things to avoid contamination with COVID-19. 32(3.35) 43(4.50) 88(9.21) 216 577
(22.59) (60.36)
Lifestyle
26 I take adequate sleep (6—8 h) daily. 37 (3.87) 52(5.44) 106 259 502
(11.09) (27.09) (52.51)
27 I stay updated regarding coronavirus disease by watching the news or reading guidelines. 36 (3.77) 53(5.54) 110 289 468
(11.51) (30.23) (48.95)
Exposure
28 How many times did you have high-risk exposure to COVID-19 positive/suspect cases? 165 36 (3.77) 116 180 459
(17.26) (12.13) (18.83) (48.01)
29 How many times were you quarantined? 22(2.30) 10(1.05) 55(5.75) 185 684

(19.35)  (71.55)

The items are scored as (5) Always (more than 90% times), (4) Mostly (approx. 75% times), (3) Commonly (approx. 50% times), (2) Occasionally (approx. 25% times), (1) Rarely
(less than 10% times), except for items 1,5,11,17,19,20,22,23,28,29. The items 1,5,17,19,20,23 are scored as (1) Always, (2) Mostly, (3) Commonly, (4) Occasionally and (5)
Rarely. The items 11, 28 and 29 are scored as (5) Never, (4) Once, (3) Twice, (2) Thrice, (1) More than three times. Item 22 is scored as (5) Yes, taking regularly, (4) Yes, taking
regularly but missed some doses, (3) Yes, took initially and then left, (2) Don’t remember, (1) No.
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Table 3

Adherence to preventive practices by participants.
Frequency of responses to items No. of items Questions
>80% participants giving ideal response 3 15,16,21
60—80% participants giving ideal responses 9 1,2,5,10,11,12,18,25,29
40—59.9% participants giving ideal responses 13 3,4,7,89,13,14,17,19,24,26,27,28
<40% participants giving ideal responses 4 6, 20, 22,23

Table 4

Association between various characteristics and compliance with preventive practices.

Groups Responses P-value Unadjusted regression coefficient (95% CI) Adjusted regression coefficient (95% CI)
Age

18-30 115.14 +14.53 <0.001

31-45 119.97 +13.29 4.8 (2.76,6.92) 4.8 (2.50,7.14)

46 and more 122.20+12.54 7.1 (4.82,9.31) 6.1 (3.19,9.08)
Gender

Male 116.27 + 14.97 <0.001

Female 120.11 +12.64 3.8 (2.05, 5.63) 4.5 (2.68,6.34)
Marital status

Single 115.57 + 14.68 <0.001

Married 120.08 +13.31 4.5 (2.73, 6.29) -

Others 115.50 +7.92 -0.7 (-11.32,11.17)

Occupation

Doctors (faculty/specialist) 121.48 +10.96 <0.001

Doctor (residents) 114.56 + 13.65 —6.9 (942, —4.42) -3.2(-6.27, -0.22)
Nurses 118.87 +13.85 —2.6 (—4.85, —0.36) -0.4(-3.27, 2.42)

Other paramedical staff

113.25+17.79

~8.2 (~10.66, —5.80)

—5.1(~7.88, —2.35)

Area of posting

COVID designated area 118.73 +1.57 0.6224
Other 117.90 + 0.48

Type of patients being seen

COVID-19 positive/suspect 118.69 + 0.58 0.0792
COVID-19 negative cases 117.08 +0.72

~0.8 (-4.12,2.47) -

—1.6 (—3.41,0.19) —

steps of hand hygiene for adequate time [11]. This is important
because suboptimal hand washing has been observed as a signifi-
cant risk factor for COVID-19 [3,4]. We also find that certain pre-
ventive practices are being followed less stringently in comparison
to others. Although HCWs are wearing masks regularly, touching
the outer surface of masks is common. Likewise, many HCWSs report
inabilities to follow social distancing within wards and duty rooms
due to the lack of adequate space and difficulty in talking. Due to a
shortage of PPE, lack of knowledge, and behavioral reasons, HCWs
don’t wear all components of PPE (all the time), reuse it, or carry it
to duty rooms and don’t don or doff properly. Also, a major pro-
portion of HCWs are not able to take care of their holistic well-
being like taking adequate sleep due to lack of time, anxiety, and
disturbed sleep-wake cycle owing to shift duties. Various studies
have assessed the changes in lifestyle-related behavior in COVID-19
and have found an increase in stress and anxiety [12—14]. We also
observed the widespread use of mobiles in healthcare settings and
its potential role as a fomite in the transmission of COVID-19 [15].
However, the majority of HCWs sanitized them at the end of the
duty, which is higher compared to the pre-COVID era [16]. More
than half of the participants reported one or more high-risk
exposure to COVID-19 positive patients, but fewer number among
them went into quarantine. This is worrisome as many of them
with mild or no symptoms might transmit the infection to others.
Around half of the participants never took any chemoprophylaxis
like hydroxychloroquine, ivermectin, etc against COVID-19 and
many participants left it after taking the initial few doses. This is
attributable to the debated role of hydroxychloroquine, etc as pre-
exposure prophylaxis against COVID-19 [17]. During the COVID-19
pandemic, the compliance to preventive practices was higher in
HCWs when compared to the general population in areas of hand
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hygiene and social distancing in public places [18].

Besides, we find that lack of knowledge, long duty hours,
shortage of PPE, high patient workload, and casual attitude
regarding their safety are important barriers to the adoption of
these practices. Earlier studies have also observed that long duty
hours, inadequate knowledge, improper hand hygiene, inadequate
access to PPE, and working in high-risk departments are associated
with increased risk of COVID-19 [3,4,8]. Moreover, certain sections
of HCWs are more likely to exhibit suboptimal practices. Resident
doctors and paramedical staff along with male HCWs in the age
group 18—30 years are associated with lower adherence to pre-
ventive practices. Consistent with previous studies, better adher-
ence to preventive practices is observed in nurses and older staff
while increased exposure to COVID-19 patients is not associated
with better preventive practices [19,20].

Based on the published literature and findings of our study, we
suggest the following mitigation strategies [21,22]. To improve
knowledge and awareness, regular training of HCWs should be
done particularly in areas of hand hygiene and PPE. For optimal
hand hygiene practices, WHO hand hygiene posters should be
pasted in handwashing areas, and practical easy-to-remember
methods should be circulated for washing hands properly for
adequate time. For ensuring better practice, regular monitoring and
reinforcement of HCWs should be done. Administrative measures
like provision of sufficient and comfortable PPE, optimization of the
duty roster, modified operational protocols for surgery and robust
institutional framework for surveillance should be implemented to
ensure adequate patient care while ensuring the safety of HCWs
[23]. In terms of infrastructure, the layout and ventilation of duty
rooms and cafeteria should be optimized during the pandemic, and
overcrowding in the wards should be avoided. Besides, HCWs
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should be encouraged to exercise and perform yoga, and adequate
psychological support should be provided to them regularly.
Considering the dearth of standard guidelines, there is a need to
formulate a standardized protocol for disinfecting electronic gad-
gets in healthcare settings [15]. There is also a need for collabora-
tion between healthcare and other industries to develop ergonomic
masks and PPE.

4.1. Limitations

The study has limitations inherent to any online-based survey.
There may be sampling bias due to the non-random technique
which may limit the generalization of findings. There may be
reporting bias attributable to the tendency of participants to give
answers according to social desirability.

5. Conclusions

Suboptimal compliance to preventive practices like handling
PPE, distancing in cafeteria/duty rooms and hand hygiene is not
uncommon among young HCWs especially resident doctors and
paramedical staff. The compliance to preventive practices is higher
in HCWs during the COVID-19 pandemic compared to the general
population and pre-COVID times. Certain barriers are identified
which should be addressed to ensure adequate safety of HCWs
against COVID-19.
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