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Abstract

Introduction: Health care workers (HCWs) are at the forefront to fight against COVID-19 pandemic. They are at more
risk of contracting the infection. This study was planned to assess potential risk factors of 2019-novel coronavirus infection
among HCWs working in a health facility and to evaluate the effectiveness of infection prevention and control measures
among them. Methods: A study was conducted in a tertiary care hospital among HCWs who were directly or indirectly
involved in the management of a confirmed or suspected case of COVID-19. The socio-demographic characteristics,
history of exposure, IPC measures followed and clinical symptoms were compared between health care workers in COVID
and non-COVID areas. Results: Majority (45%) of HCWs were nurses, followed by hospital/sanitary/technical attendants
(30%) and doctors (24%). Out of a total of 256 HCWs, 2% tested positive. Around 80% of HCVWVs had ever attended any
IPC training. A statistically significant association was found between posting area of HCWs and their exposure to COVID
patients (duration of exposure, PPE has worn by HCWVs, direct contact of HCWs with the patient’s material) and COVID
positivity (P value <.001). Conclusion: If health care workers were trained and take adequate precautions then the risk
of getting an infection is minimized.
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Introduction COVID-19 patients and their surroundings. Environmental
surfaces including the hospital bed, bedside table, and tele-
vision remote control in the hospital have been reported to
be contaminated with influenza viruses and SARS-CoV-2.%
Besides the patients, the surfaces of the beds, and bedside
tables were among the most frequently touched surfaces by
HCWs and patients.®” During Severe Acute Respiratory

Starting from a few cases of pneumonia reported in Wuhan,
China, Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) infection has achieved pandemic propor-
tions. Worldwide, a total of 6416828 confirmed cases and
382867 deaths have been reported, as on June 4, 2020.' The
first confirmed case of COVID-19 was reported on 30th
January 2020. Since then the number of cases is increasing
continuously. As on 4th June, 2020 a total of 216919 cases ~PGIMER, Chandigarh, India
of COVID-19 have been reported from India with 6075 *loint first authorship: These authors contributed equally to this work.
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Syndrome (SARS) outbreak in 2002 about 24% of the
healthcare workers were found to be infected.®

Apart from being highly susceptible themselves, HCWs
also pose a great risk of transmitting the infection to their
contacts. They play a critical role in the management of
patients, and also ensure that adequate infection prevention
and control (IPC) measures are implemented in health care
facilities to prevent healthcare-associated infection.’ Their
adherence to IPC guidelines is vital in combating the cur-
rent COVID-19 pandemic.

To reduce the risk of transmission of respiratory patho-
gens to HCWs and other people interacting with the patients
in the health-care facility, appropriate use of personal pro-
tective equipment (PPE) is necessary. The appropriate use
of PPE depends on the availability of PPE and training of
the HCWs regarding its use. Other factors that might
increase the susceptibility of HCWs is prolonged exposure
to large numbers of COVID-19 patients in the health
facilities.'

Understanding the risk factors COVID-19 infection
among healthcare workers is essential for preventing future
infections among them and other patients. It will also help
in updating the infection prevention and control measures at
a healthcare facility and also aid in developing/revising
guidelines for reducing secondary COVID 19 infections
within healthcare settings.

At this stage of the pandemic, neither the extent of
COVID-19 infection in health care settings, nor the risk fac-
tors associated with infection in health care workers are
known. The preparedness for the ongoing COVID-19 pan-
demic and its spread in India, calls for setting up of ade-
quately equipped and dedicated health facilities to manage
sick patients while protecting healthcare workers and the
environment.!! Therefore, follow-up of health care workers
for the development of symptoms and testing for COVID-
19 is essential for providing useful information on transmis-
sibility and routes of transmission, which will help to limit
amplification events in health care facilities.

In view of this, we planned this study to assess potential
risk factors and clinical presentation of 2019-novel corona-
virus infection among HCWs working in a health facility
and to evaluate the effectiveness of infection prevention and
control measures among them.

Methods

A study was conducted in a tertiary care hospital, situated in
the Union Territory of Chandigarh in North India. It has a
dedicated COVID hospital with 250 beds exclusively for
the management of COVID-19 patients. Initially, all the
positive cases diagnosed in Chandigarh were admitted in
our hospital, and subsequently with the increase in numbers
the hospital catered mostly the sicker patients requiring spe-
cialized care. IPC trainings were conducted for all HCWs.

COVID-19 hospital is located in the Nehru Hospital
Extension (NHE) part of PGIMER. This area is a separate
building physically disconnected from rest of the hospital.
All COVID-19 positive patients who are sick and needs
admission are shifted to the COVID 19 area. There is sepa-
rate staff of health care providers who works in NHE.

Non COVID areas are places in hospital where those
patients are kept who has unconfirmed COVID 19 status.
These areas are located in the main hospital building demar-
cated from other structures. The health care workers here
are from the staff doing routine duties. They were also
trained for infection prevention control practices but they
don’t wear full PPE kit while performing their duties. The
night duty of persons posted in COVID hospital is for 6h
and hence they don and doff their PPE only once during the
duty. Whereas, the night duty of people in non COVID
areas (Sever Acute Respiratory Illness ward and Triage) is
for 12h. The staff partially doff their PPE during rest and
don the same after rest instead of complete doffing and don-
ning of fresh PPE after rest. This leads to breach and con-
tamination and thus increasing the chance of infection
among the staff.

Our study included HCWs who were involved in the
management of confirmed or suspected case of COVID-19,
and were exposed to the patient’s blood and body fluids and
to contaminated materials or devices. HCWs who were hav-
ing confirmed 2019-nCoV case among his/her household/
close contacts were excluded. The study was conducted
over a period of 1month from 30th March to 30th April
2020 after obtaining the approval from the Institutional
Ethics Committee.

The details of all HCWs posted in the COVID hospital
were obtained. Those posted in the COVID hospital were
quarantined for 14 days after 7 days of duty. If any COVID-
19 patient was diagnosed in non-COVID area, all HCWs
who had come in contact with that patient were traced,
assessed for the risk of exposure and all HCWs with high
risk exposures were quarantined for 14 days.

HCWs were interviewed telephonically using WHO
questionnaire “Protocol for assessment of potential risk fac-
tors for coronavirus disease 2019 among health workers in
a health care setting.”'? Information was collected regard-
ing demographic characteristics of HCWs, duration of con-
tact and possible exposure with the COVID-19 infected
patient and IPC measures followed by HCWs. Information
regarding prophylactic use of hydroxychloroquine (HCQ)
was also collected. The information was collected telephon-
ically from all the participants after explaining about the
purpose of the study in their native language and obtaining
verbal informed consent.

For the purpose of the study, HCW is defined as all staff
in the health care facility involved in the provision of care
for a COVID-19 suspected/infected patient, including those
who have been present in the same area as the patient as
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well as those who may not have provided direct care to the
patient but who have had contact with the patient’s body
fluids, potentially contaminated items or environmental
surfaces.'?

IPC standard precautions are precautions meant to
reduce the risk of transmission of blood borne and other
pathogens from both recognized and unrecognized sources.
They are the basic level of infection control measures which
are to be used while taking care of any patients. These
include hand hygiene, use of disposable medical examina-
tion gloves before contact with body fluids, mucous mem-
brane, non-intact skin and contaminated items, and gown
and eye protection before procedures and patient-care activ-
ities likely to involve contact with or projection of blood or
body fluids.'?

A nasopharyngeal swab was collected to confirm the
diagnosis of COVID-19 using real-time reverse transcrip-
tion-polymerase chain reaction (RT-PCR) between day 12
and day 14 of post-duty quarantine. For HCWs working in
COVID and non COVID areas of health facility, who had
high risk exposure to COVID-19 positive patient, nasopha-
ryngeal swab was taken on day 12 to 14 of their quarantine
period from the last day of exposure. If any HCW became
symptomatic for COVID-19 at any point of time during
quarantine period, she/he was tested immediately.

Data was analyzed using the SPSS, version 24.0.
Descriptive statistics such as mean (SD) for continuous
variables and frequency along with their percentage for cat-
egorical variables were computed. Chi square test was used
to see whether there was any significant difference in the
exposure or clinical symptoms among HCWs working in
COVID and Non COVID areas. A P value of less than .05
was considered to be significant.

Results

A total of 256 HCWs were included in the study, out of
which nearly half were males. Maximum HCWs were in the
age group 20 to 30years. Mean age of the HCWs was
30.8 years (SD: 6.7years). Majority (45%) of them were
nurses, followed by hospital/sanitary/technical attendants
(30%) and doctors (24%) (Table 1).

Around 80% of HCWs reported to have attended IPC
trainings. Among those who had attended any IPC training,
almost 14% had attended it for more than 2 h. About 87% of
HCWs told that they always follow standard IPC precaution
measures during patient care whereas 3% of HCWs were
not aware of these precautions. More than 90% HCWs
reported to be adherent to the recommended PPE. About
77% of the HCWs reported that adequate PPE was available
(Table 2).

Majority (93%) of HCWs followed recommended hand
hygiene practices after exposure to infectious materials.
Amongst the doctors, 82% reported to be always compliant

Table I. Distribution of Health Care Workers based on their
Demographic Characteristics (N =256).

Characteristics N %
Gender
Male 130 50.8
Female 126 49.2
Age category (years)
20-<30 130 50.8
30-<40 101 39.5
=40 25 9.8
Occupation
Nurses 16 453
Doctors 62 24.2
Hospital attendants 32 12.5
Sanitary attendants 27 10.5
Technical assistants 19 74

Table 2. Adherence of Health Care Workers to Infection
Prevention and Control (IPC) Measures (N=256).

Variables N %
No. of HCWs ever attended any IPC training.
Yes 204 797
No 52 20.3

Cumulative hours of IPC training attended at this health care
facility? (n=169)
Less than 2h 175 85.8
More than 2h 29 14.2
Follow IPC standard precautions when in contact with any
patient?

Always, as recommended 222 86.7
Most of the time 24 9.4
Occasionally/rarely 3 1.2
Don’t know what these guidelines are 7 2.7
Wear PPE when indicated?
Always, according to the risk assessment 238 93.0
Most of the time, according to the risk 12 4.7
assessment
Occasionally/rarely 6 23
Is PPE available in sufficient quantity in the health care facility?
Yes 198 77.3
No 48 18.8
Don’t know 10 39

to hand hygiene practices whereas the compliance in the
support staff was more than 93% (Figure 1).

Out of total HCWs, about one-third (31%) were exposed
accidently to COVID-19 cases during their posting in Non-
COVID unit. Majority (82%) of these had close contact
with the patient and out of those who had closed contact,
13% had an exposure of more than 15min. Mean cumula-
tive hours of duty done by all HCWs were 41.3h (SD:
15.7h). All HCWs working in COVID unit were wearing
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Figure |. Frequency of hand hygiene practices among various cadres of HCWs.

complete set of recommended PPE whereas in Non-COVID
units only 43% were wearing complete PPE. About 45% of
HCWs in Non-COVID unit were wearing medical mask,
gown and gloves only. Around 15% of HCWs were involved
in aerosol generating procedures and about 63% of HCWs
had direct contact with the surfaces, which were in contact
with the COVID-19 positive patients. A statistically signifi-
cant association was found between posting area of HCWs
and their exposure to COVID patients (duration of expo-
sure, PPE worn by HCWs, direct contact of HCWs with the
patient’s material) (P value <.001) (Table 3).

Around 10% of all HCWs experienced any respiratory
symptom since the exposure to the patient and maximum
HCWs had sore throat and fever followed by cough and
running nose. About one-third HCWs posted in COVID
unit took HCQ prophylactically while in Non-COVID unit
only 21% took HCQ prophylaxis. Out of total 256 HCWs, 5
(2%) tested positive. None of the HCW posted in COVID
Unit tested positive but 6.3% of HCWs from Non-COVID
Unit tested positive. A statistically significant association
was found between posting area of HCWs and COVID pos-
itivity (P value <.001) (Table 4).

In-depth interviews were conducted for all the HCW
who came positive to understand the source of infection.

HCW 1 who came positive used to work in non COVID
area without full PPE. He had high risk exposure while tak-
ing care of the COVID 19 positive patient. He had breech in
his mask while he took sample from the COVID 19 positive
patient.

HCW 2 and HCW 3 both contacted infection at the
same time. They used to work in communicable disease

(CD) ward of the hospital. Their families were also tested
for the COVID 19 infection, and all the family members
of HCW 2 came positive. It was postulated that may be
HCW 2 contacted infection from the community and HCW
3 got it from HCW 2, as they both had tea together remov-
ing masks during duty hours at a distance less than 1 m
for more than 15min. But contacting infection from
COVID 19 positive patient from CD ward can also not
ruled out.

HCW 4 contacted infection from HCW 2 and HCW 3
while taking their blood sample. During in-depth interview
it was found that he had breech in his PPE which was the
mode of contacting infection.

HCW 5 contacted her infection while working in the
emergency area of the hospital. She reported that she used
to had coffee and tea in between her duties (though not per-
mitted by the authorities) whenever she used to feel hungry.
She had contact with her mask multiple times during taking
it off for having the beverages, which as the mode of infec-
tion in this HCW.

Discussion

The present study was undertaken to assess potential risk
factors and clinical presentation of 2019-novel coronavirus
infection among HCWSs working in a health facility and to
evaluate the effectiveness of infection prevention and con-
trol measures among them. Previous studies also reported
the problems of COVID-19 IPC in healthcare settings, par-
ticularly highlighting the problems of personal protection of
healthcare workers.'*
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Table 3. Information of Health Care Workers Regarding Their Exposure to Confirmed or Suspected Covid-19 Patients in a Tertiary

Care Hospital (N =256).

COVID unit Non-COVID unit
n=177 n=79
N (%) N (%) P value
HCWs who had patients on respiratory support™®
Ventilator 75 (42.4) 54 (68.4) <.001
Oxygen 101 (57.1) 35 (44.3) .05
Nebulization 9 (5.1 17 (21.5) <.001
None of the above 48 (28.1) 7 (15.9)
HCWs in close contact (within | m) with the patient 135 (76.3) 65 (82.3) .28
Duration of Exposure® <.001
5min 93 (68.9) 22 (33.8)
5-15min 29 (21.5) 34 (52.3)
> [5min 13 (9.6) 9(13.8)
PPE worn by HCWs <.001
Respirator, face shield, googles, gown, coverall, head cover, shoe cover 177 (100) 34 (43.0)
Medical mask, gown, gloves 0 36 (45.6)
Respirator, gown, gloves, goggles 0 7 (8.9)
Medical mask only 0 2 (2.5)
HCWs involved in any aerosol generating procedures performed on the 27 (15.3) 12 (15.2) .50
patient
HCWs in contact with the patient’s body fluid 42 (23.7) 20 (25.3) .78
HCWs had direct contact with patient’s materials since his/her admission 120 (67.8) 70 (88.6) <.001
HCWs had contact with patient’s surface 110 (62.1) 51 (64.6) 71
*Multiple response.
$Percentage is calculated out of 135 and 65 among Covid unit and Non-Covid unit respectively.
Table 4. Clinical Characteristics of Health Care Workers in a Tertiary Care Hospital (N =256).
COVID unit Non-COVID unit
n=177 n=79
N (%) N (%) P value
HCWs with respiratory symptoms*
Any symptom 15 (8.5) 10 (12.7) .29
Fever 5(2.8) 5 (6.3) .18
Sore throat 8 (4.5) 4 (5.0) .82
Cough 4(23) 2 (2.5) .89
Runny nose 3(1.7) 2 (2.5) .65
Shortness of breath | (0.6) 0 .50
HCWs on HCQ prophylaxis 45 (25.4) 17 (21.5) .50
HCWs tested positive 0 5(6.3) <.001

*Multiple response.

This study shows that if health care workers take ade-
quate precautions and IPC trainings then they can minimize
the risk of getting infection. Proper donning and doffing
practice of PPE by HCWs is a must to prevent their expo-
sure to the pathogen. There are high chances of contamina-
tion while doffing PPE. In our health care facility, the
HCW?’s were trained for the infection prevention control

(IPC) practices and wearing full personal protective equip-
ment (PPE). Their donning (supervisor stay there while
they don) and doffing (supervised through live video
streaming using Closed Circuit TV and mic) are supervised.
Any breach in PPE was documented and risk assessment
was done so as to reduce the risk of infection among HCWs.
In non COVID areas, the HCW used to wear full PPE but
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their donning and doffing was unsupervised which may be
a risk for contamination. A study conducted in a large ter-
tiary care hospital had shown that improper doffing prac-
tices may put HCWs at risk for self-contamination, which
was observed even when experienced HCWs were doffing
in the presence of a trained observer.!® In another study, it
was observed that overall, 90% of observed doffing was
incorrect, with respect to the doffing sequence, doffing
technique, or use of appropriate PPE.'°

It was observed in the present study that majority (80%)
of HCWs had attended IPC training. About 87% of HCWs
always follow standard precautions for IPC while only 3%
of HCWs didn’t know what these standard IPC precautions
are. These findings are in contrast with the results of other
study where HCWs had demonstrated low knowledge and
compliance to standard precautions.!” The high knowledge
levels in our setting were due to the emphasis given for [IPC
measures by the Hospital Infection Control Committee and
initiation of trainings even before the first COVID case got
admitted in the hospital.

Almost 92% of HCWs in our study followed recom-
mended hand hygiene practices. Such a high compliance in
hand hygiene practices may be attributable to continuous
trainings of HCWs as a part of good IPC measures. These
observations are in line with the results of a study done in a
tertiary care center in Pune where compliance to the ade-
quate hand hygiene was also found to be higher (91.0%)
among HCWs. '8

The present study shows that majority (89%) of HCWs
performed hand hygiene after contact with body fluids and
patient’s surrounding and before touching the body of
patient and performing aseptic procedures. Similar to our
findings, previous studies has also shown that the majority
(95%) of HCWs performed hand hygiene after touching
contaminated items. '

Hand hygiene is very important to prevent transmission
of diseases and our study focused on the importance of hand
hygiene during caring of the COVID-19 patients, similar to
other research done previously.?

It was noticed in our study that HCWs frequently touched
the patient’s material (74%) and surfaces (63%) around the
patient which are potential source of infection. Previous
studies have also reported that these surfaces have been
found to be contaminated with respiratory viruses such as
influenza viruses and severe acute respiratory syndrome
coronavirus.®~ Bed rails, IV poles, computer stations, and
tray tables were among the most highly touched fomites.%’
Hence, it is of utmost importance to disinfect these surfaces
to prevent further transmission of infection.

Out of the total 5 positive cases, 3 HCWs were symp-
tomatic. Sore throat was the most common symptom fol-
lowed by fever, cough and running nose. In a study on
COVID-19 symptomatic and asymptomatic infection on the
Diamond Princess Cruise ship, about 50% of cases were

asymptomatic at the time of testing.?' Testing of all the
HCWs who were exposed to COVID-19 patients provided
an opportunity to identify the asymptomatic cases, thus fur-
ther reducing the risk of transmission.

Among the HCWs tested for COVID-19, about 2% were
found to be positive in the present study. According to
Chinese Center for Disease Control and Prevention report
updated through 11th February 2019, among the 44672
cases, a total of 1716 were health workers (3.8%).2? This
difference in the proportion of the HCWs who tested posi-
tive for COVID-19 could be attributed to the fact that by the
time the initial cases were detected in India, we had more
knowledge about the epidemiology and transmission routes
of the virus which led to better preparation of the health
system in the forms of IPC trainings and adequate supply of
PPEs for HCWs.

Limitations of the study: The study was conducted only
in 1 tertiary care hospital and cannot be generalized for all
health care institutions. There is a need for similar multi-
centric studies to get a better picture.

Conclusion

A well supervised donning and doffing practice, taking ade-
quate precautions and IPC trainings for health care workers
in COVID and Non COVID areas can minimize the risk of
getting infection.

Acknowledgments

We highly acknowledge all the members of PGI-COVID Welfare
Committee for their immense support and contribution through-
out the study by facilitating testing and quarantine facility for
HCWs.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iD

Pinnaka Venkata Maha Lakshmi
0002-6921-9794

https://orcid.org/0000-

References

1. World Health Organization. Coronavirus disease 2019
(COVID-19) Situation Report. 2020. Accessed June 4, 2020.
https://www.who.int/emergencies/diseases/novel-coronavi-
rus-2019/situation-reports

2. Ministry of Health and Family Welfare. COVID 19 INDIA as
on 4th June 2020. 2020. Accessed June 4, 2020. https://www.
mohfw.gov.in/


https://orcid.org/0000-0002-6921-9794
https://orcid.org/0000-0002-6921-9794
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.mohfw.gov.in/
https://www.mohfw.gov.in/

Sharma et al

10.

11.

12.

. Dowell SF, Simmerman JM, Erdman DD, et al. Severe acute

respiratory syndrome coronavirus on hospital surfaces. Clin
Infect Dis. 2004;39:652-657.

. Killingley B, Greatorex J, Digard P, et al. The environmen-

tal deposition of influenza virus from patients infected with
influenza A(HIN1)pdm09: implications for infection preven-
tion and control. J Infect Public Health. 2016;9:278-288.

. Booth TF, Kournikakis B, Bastien N, et al. Detection of air-

borne severe acute respiratory syndrome (SARS) coronavirus
and environmental contamination in SARS outbreak units. J
Infect Dis. 2005;191:1472-1477.

. Cheng VC, Chau PH, Lee WM, et al. Hand-touch contact

assessment of high touch and mutual-touch surfaces among
healthcare workers, patients, and visitors. J Hosp Infect. 2015,
90:220-225.

. Jinadatha C, Villamaria FC, Coppin JD, et al. Interaction of

healthcare worker hands and portable medical equipment: a
sequence analysis to show potential transmission opportuni-
ties. BMC Infect Dis. 2017;17:800.

. XuRH, He JF, Evans MR, et al. Epidemiologic clues to SARS

origin in China. Emerg Infect Dis. 2004;10:1030-1037.

. World Health Organization. Infection prevention and control

of epidemic- and pandemic-prone acute respiratory infections
in health care. WHO Guidelines. 2020. Accessed May 16,
2020. https://www.who.int/csr/bioriskreduction/infection
control/publication/en/

World Health Organization. WHO calls for healthy, safe
and decent working conditions for all health workers, amidst
COVID-19 pandemic. 2020. Accessed May 16, 2020. https://
www.who.int/news-room/detail/28-04-2020-who-calls-for-
healthy-safe-and-decent-working-conditions-for-all-health-
workers-amidst-covid-19-pandemic

Agarwal A, Nagi N, Chatterjee P, et al. Guidance for building
a dedicated health facility to contain the spread of the 2019
novel coronavirus outbreak. Indian J Med Res. 2020;151:
177-183.

World Health Organization. Protocol for assessment of
potential risk factors for 2019-novel coronavirus (2019-
nCoV) infection among health care workers in a health care
setting. 2020. Accessed May 16, 2020. https://www.who.int/
docs/default-source/coronaviruse/20200205-hcw-protocol-
2019-ncov-v1-2.pdf?sfvrsn=c8513be3 1&download=true

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

World Health Organization. Standard precautions in health
care. 2007. Accessed May 16, 2020. http://www.who.int/
csr/resources/publications/EPR_ AM2 E7.pdf

World Health Organization. Report of the WHO-China
joint mission on coronavirus disease 2019 (COVID-19).
WHO-China Jt Mission Coronavirus Dis 2019 [Internet].
2020;2019(February):16-24. 2020. https://www.who.int/docs/
default-source/coronaviruse/who-china-joint-mission-on-
covid-19-final-report.pdf

Mumma JM, Durso FT, Ferguson AN, et al.; Centers for
Disease Control and Prevention Epicenters Program, Division
of Healthcare Quality Promotion. Human factors risk analy-
ses of a doffing protocol for ebola-level personal protective
equipment: mapping errors to contamination. Clin Infect Dis.
2018;66:950-958.

Phan LT, Maita D, Mortiz DC, et al. Personal protective
equipment doffing practices of healthcare workers. J Occup
Environ Hyg. 2019;16:575-581.

Akagbo SE, Nortey P, Ackumey MM. Knowledge of stan-
dard precautions and barriers to compliance among healthcare
workers in the Lower Manya Krobo District, Ghana. BMC
Res Notes. 2017;10:432.

Anargh V, Singh H, Kulkarni A, Kotwal A, Mahen A. Hand
hygiene practices among health care workers (HCWs) in a
tertiary care facility in Pune. Med J Armed Forces India.
2013;69:54-56.

Punia S, Nair S, Shetty RS. Health care workers and standard
precautions: perceptions and determinants of compliance in
the emergency and trauma triage of a tertiary care hospital in
South India. /nt Sch Res Notices. 2014;2014:685072.

Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk fac-
tors of healthcare workers with corona virus disease 2019: a
retrospective cohort study in a designated hospital of Wuhan
in China. Clin Infect Dis. 2020;71:2218-2221.

Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating
the asymptomatic proportion of coronavirus disease 2019
(COVID-19) cases on board the diamond princess cruise ship,
Yokohama, Japan, 2020. Euro Surveill. 2020;25:2000180.
Novel Coronavirus Pneumonia Emergency Response Epide-
miology Team. Vital surveillances: the epidemiological char-
acteristics of an outbreak of 2019 novel coronavirus diseases
(COVID-19)—China, 2020. China CDC Weekly. 2020.


https://www.who.int/csr/bioriskreduction/infection_control/publication/en/
https://www.who.int/csr/bioriskreduction/infection_control/publication/en/
https://www.who.int/news-room/detail/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/news-room/detail/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/news-room/detail/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/news-room/detail/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/docs/default-source/coronaviruse/20200205-hcw-protocol-2019-ncov-v1-2.pdf?sfvrsn=c8513be3_1&download=true
https://www.who.int/docs/default-source/coronaviruse/20200205-hcw-protocol-2019-ncov-v1-2.pdf?sfvrsn=c8513be3_1&download=true
https://www.who.int/docs/default-source/coronaviruse/20200205-hcw-protocol-2019-ncov-v1-2.pdf?sfvrsn=c8513be3_1&download=true
http://www.who.int/csr/resources/publications/EPR_AM2_E7.pdf
http://www.who.int/csr/resources/publications/EPR_AM2_E7.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf

