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Since the emergence of COVID 19 pandemic, a huge population all across the
world has suffered both in terms of morbidity and mortality. The health care
providers (HCPs), who are the only armors against this virus, are at a greater risk
of getting infected than the general population. To identify various risk factors
contributing to the spread of SARS CoV-2 virus amongst doctors and nurses
working in COVID and non COVID units. A prospective observational study over
a period of five months was conducted on all COVID 19 infected HCPs (doctors
and nurses). They were interviewed telephonically by the Infection Control Team
using a standard set of questions based on infection control practices, travel
history and contact exposure with confirmed or suspected personnel. The study
included 192 HCPs infected with COVID 19. Out of these, 144 were doctors and
48 were nurses. A total of 41 HCPs were from the COVID units and 151 were
from the non COVID units. In the non COVID unit, 103 had history of exposure
to asymptomatic patients, while 48 got exposed through family, friends or
colleagues. Most doctors in non COVID area were from the clinical departments.
Doctors and nurses working in the COVID areas are more vigilant and careful as
compared to those in non COVID units. The spurt in cases coincides with the peak
observed in the community, hence all patients should be screened on admission
and there must be regular screening amongst the HCPs.

figures are expected to rise exponentially with
time. In many countries complete lock down
was imposed, but the health care providers
(HCPs) all across the globe were bound by
their un-deterring sense of duty to serve the
ailing mankind and were aggressively engaged
in finding and treating the COVID 19
suspected cases. Nevertheless, these ‘frontline
workers’ themselves are at a greater risk of

Introduction
Severe acute respiratory Corona virus (SARS
CoV-2) outbreak was declared as a global
pandemic by WHO on 11th March, 2020.1 As
of 18th October, a total of 39,774,852 cases
with 1,110,902 deaths have occurred all over
the world.2 With the community transmission
being suspected in some parts of India, the
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getting infected and the burden of COVID-19
seems to be larger on the HCPs than the
general population because of being
frequently in contact with affected patients. In
most countries, the rate of infection with
COVID 19 amongst the healthcare workers
(HCWs) has been very high and with
significant mortality.3, 4, 5 Furthermore, there is
always a risk of the infected health personnel
thus transmitting the disease to the vulnerable
patients, as social distancing measures are
sometimes not possible while dealing with the
patients.

waste management and disinfection protocols.
For duties in the COVID wards, they were
provided with complete PPE including
coverall, headcaps, N-95 respirators, face
shield and shoe covers.
All HCPs doing duties in the COVID wards
were tested as part of routine screening done
within 4-5 days of completion of COVID
duties to rule out any asymptomatic infection.
HCPs doing duties in non COVID wards got
tested if and when they developed signs and
symptoms suggestive of COVID 19 or after
any exposure to some suspected or confirmed
COVID 19 patient/ colleague/ family member.

Health care providers being our only saviors
against this global war, their safety must be of
highest priority and thus, it is imperative to
find out various reasons behind the
transmission of this virus amongst them. Few
studies have attributed diverse factors such as
inadequate personal protective equipment,
work overload, insufficient diagnostic testing
and exposure to infected patients as the risks
for infection in healthcare personnel.6, 7, 8

After complete lockdown in India on 24th
March 2020, some OPD services of our
institute were also suspended, while in others,
number of patients was restricted. Rest
emergency OT and other emergency services
were running during this period. The OPD
resumed functioning on 15th July, 2020.

Such data from India are scarce and to the best
of our knowledge, no such studies evaluating
the risk factors contributing to the COVID 19
infections amongst HCPs have been assessed.
Hence this study was planned to evaluate the
possible source of exposure and transmission
of COVID-19 virus amongst HCPs working in
COVID-19 units as well as non-COVID-19
areas.

Study design

Materials and Methods

The diagnosis of COVID 19 for all HCPs was
based on by RT-PCR for SARS CoV-2 using
nasopharyngeal and oropharyngeal swabs. All
the COVID 19 infected doctors and nurses
were interviewed telephonically by the
Infection Control Team using a standard set of
questions based on infection control practices,
travel history and contact exposure with
confirmed or suspected personnel over the
past two weeks preceding sign and symptom
onset. Each participant was informed about

A prospective observational study over a
period of five months (1st May to 30th
September) was conducted on all HCPs
(doctors and nurses) diagnosed with COVID
19 viral infection to analyze the potential risk
factors associated with the transmission of this
virus in the health care facility.

Study setting
At our institute, we have three dedicated
COVID units with a total capacity of 179 beds
and two dedicated COVID ICUs with 31 beds.
The resident doctors or nurses were posted in
the COVID wards only after meticulous
infection prevention and control training
considering donning, doffing, bio medical
83
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the study purpose and a verbal consent was
taken before proceeding with the telephonic
interview and confidentiality of the HCPs was
maintained. A total of 152 doctors and 48
nurses had been infected till 30th September.
Out of them, 8 health personnel could not be
contacted for various reasons such as not
picking up calls or wrong numbers provided to
us.

development of symptoms in 114 and as a part
of routine screening or as part of contact
tracing in rest of 20 doctors. (Fig. 3)
The number of doctors infected while working
in the non COVID areas from different
departments is given in Table I.
Amongst the nurses who came COVID
positive, 18 were from the COVID areas and
30 were from the non COVID wards. (Fig.1)
Out of these 18 nurses from the COVID ward,
2 had a history of attending a social gathering
where few people were later found to be
infected with COVID 19. 90% of the nurses
coming COVID positive from non COVID
wards had history of coming in contact with
unsuspected asymptomatic/ presymptomatic
patients. (Fig.5) Amongst the nurses, 33 got
tested due to the development of symptoms
and rest 15 got tested as part of routine
screening. (Fig.3) Month wise distribution of
doctors and nurses coming COVID positive is
shown in Fig. 4

Results and Discussion
The first patient of COVID 19 came to our
institute on 23rd March. The first HCW who
came COVID 19 positive was posted in one of
the COVID wards, on 10th May. Since that
day and till 30th September, we were able to
contact 192 HCPs (doctors and nurses) who
had been infected with COVID 19. Out of
these, 144 were doctors and 48 were nurses.
Out of 192 doctors and nurses, 21.3%
developed infection from the COVID units.
Amongst the doctors, 23 developed COVID
19 infection during or 4-5 days post their
duties in COVID wards/ICUs and 94
developed the infection from non COVID
wards (Fig.1). Amongst these 16, fourteen
were posted in COVID ICU, rest nine in
COVID wards. Also, out of the 9 posted in
COVID wards, 2 stayed in hostels during their
duty and 2 went on home quarantine instead of
institutional quarantine.

Non COVID areas
In our study, nearly 80% of the doctors and
nurses who acquired SARS CoV-2 infection
were from the non-COVID areas, i.e, working
in OPDs, emergencies, labor room, etc.
Although universal masking is being
implemented, but in non COVID units, the
healthcare staff as well as patients have a laid
back attitude towards COVID-19 transmission
and are thus barely compliant with infection
control protocols. In a study done in
Cleveland, it was observed that all high risk
exposures were from the non COVID area and
not even a single HCW working in COVID 19
areas got infected.10

Amongst the 121 doctors from non COVID
units, the probable source of infection in 77
doctors was contact with unsuspected COVID
patient who later was diagnosed as COVID
positive.
In the remaining 44, the possible source of
infection that could be elicited was while
dining with asymptomatic friends/ family/
colleagues or staying in the same hostel or
premises. (Fig.2). Amongst those who turned
out to be COVID positive, the initial reason
for getting COVID test done was as a result of

The predominant mode of infection amongst
these healthcare workers in our institute was
direct exposure to unknown COVID-19
asymptomatic or pre-symptomatic patients in
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non COVID wards/OPDs. The delayed
diagnosis in these unsuspected patients
contributes to the major mode of transmission
amongst healthcare workers. Various studies
have documented the transmission of SARS
CoV-2 virus via asymptomatic and presymptomatic individuals who pose a much
greater risk for the spread of this disease.11,12,13
During the lockdown, the number of HCPs
infected at our institute was meager. Once the
OPD’s and other routine services resumed
after lockdown, there was a gradual increase
in the number of HCPs infected with COVID
19, implying community transmission via
asymptomatic/pre-symptomatic unsuspected
patients. Henceforth, it becomes critical to
ensure surveillance through routine testing of
all admitted patients to rule out any
asymptomatic transmission. In the study done
in Cleaveland, it was observed that the risk
exposure to such unsuspected patients was
strikingly brought down as the policy of
routine admission screening amongst patients
for SARS CoV-2 virus was implemented.10
The spurt in COVID 19 cases amongst HCPs
at our institute was observed two weeks earlier
in mid August as compared to September in
general population in Rohtak district. Better
awareness, routine screening post COVID
duty and meticulous contact tracing in
healthcare settings led to prior detection of the
peak observed in cases.

it is imperative to screen the patients before
attending to them. More than 90% of the
doctors infected were from the clinical
departments. Due to execution of virtual
classes and less patient exposure in paraclinical departments, the risk of getting
exposed is drastically reduced.
Another salient mode of transmission of this
virus amongst HCP from the non COVID
areas had been the doctors residing in the
hostels who rarely adhere to measures like
social distancing and universal masking.
Few workers from the hostel mess who were
asymptomatic initially also turned out to be
COVID positive later on. Colleagues and
hostellers dine together for which they tend to
remove their masks, favoring the shedding of
virus in each other’s vicinity. In present-day
times, when the COVID cases are on a rise in
the community, it is likely that the hospitals
become hubs for sustained viral transmission,
hence we advocate widespread screening of all
HCPs. Few studies suggested that if testing
capacity allows reporting in real time, routine
testing of asymptomatic HCWs could reduce
onward transmission by 16–23%.14, 15, 16For
routine screening, the rapid antigen detection
kits may also be used but their sensitivity and
specificity must be evaluated.
The clinical presentation of COVID 19 is
variable and asymptomatic cases account for
nearly 10-30% of the cases.17,18 Since
everyone at our institute was not screened, the
total number of asymptomatic cases may not
be predicted. 74.5% of COVID 19 positive
HCPs in our institute got themselves tested
due to the onset of signs and symptoms
suggestive of COVID 19 including fever,
myalgia and sore throat as the commonest
ones. Rest got tested as a part of routine
screening after their COVID duties.

The maximum number of cases in the non
COVID area was observed from the obstetrics
& gynecology and dental department. In the
labor room, this could be attributed to patient
overload, long duty hours, inability of patients
in labor to wear mask, rising number of
asymptomatic and pre-symptomatic cases with
unknown COVID status in the community.
Hence, it is particularly important to screen
pregnant mothers on admission. Dentists have
to work in very close contact with patients, so
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Table.1 Department wise distribution of COVID 19 infected doctors from non COVID areas
Department
Gynaecology
Dentistry
Peadiatrics
Anaesthesia
Orthopedics
Surgery
Medicine

Number
19
17
11
10
10
8
7

Radiology

5

Department
Pathology
Chest and T.B
PSM
Gastroentorology
Sports Medicine
Radiotherapy
Pulmonary critical
care medicine
Ophthalmology

Number
5
4
4
2
2
2
2

Department
Pharmacology
Physiology
Administrative Block
Nephrology
Dermatology
ENT

Number
2
2
3
1
1
1

2

Fig.1 Number of HCPs infected from COVID and Non COVID areas. (Doctors and Nurses)

Fig.2 Probable source of infection in COVID 19 infected HCPs (Doctors and Nurses)
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Fig.3 Number of asymptomatic and symptomatic COVID infected HCPs (Doctors and Nurses)

Fig.4 Month wise distribution of COVID 19 infected HCPs and general population in Rohtak9’

which puts the HCPs at increased risk of
exposure due to various aerosol generating
procedures such as endotracheal intubation
and respiratory suctioning. To provide the
doctors with the best level of protection, WHO
recommends the presence of negative pressure
ICUs with natural ventilation to prevent the
spread of airborne pathogens.19

COVID areas
Out of 23 infected doctors working in COVID
areas, nine had been from COVID wards and
fourteen from the COVID ICUs. Amongst the
9 doctors with duties in the COVID wards, 2
had been on home quarantine and another 2
stayed in hostels during their duty days, so the
exact source of infection in these 4 individuals
cannot be ascertained.

Some residents faced practical issues such as
mask getting spoiled due to sweating thus
impeding its viability or urge to adjust PPE
while on long duty hours. These issues need to

In the COVID ICUs, there is more probability
of prolonged close contact with the patients
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be addressed during the training of infection
control practices to all HCPs before they gear
up for their COVID duties. The marginal
number of COVID positive doctors and nurses
working in COVID areas augments the
significance of infection control training
imparted to them. Nevertheless, even with all
infection prevention and control precautions,
infection in the HCPs working in COVID 19
areas is inevitable as has been highlighted in
other studies as well.20

Asymptomatic / pre-symptomatic doctors and
nurses also pose a threat to the spread of
COVID 19.
All admitted patients should be screened
before admission.
Widespread routine screening must be done in
all HCPs.
There is a possibility of community
transmission occurring in Rohtak distt.

The present study had few limitations. It was
based on telephonic communication so
interviewer and interviewee bias may not be
ruled out sometimes.
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Our study highlights the importance of
implementing stringent infection control
practices including universal masking and
social distancing, especially in the non
COVID settings by creating awareness
regarding asymptomatic or pre-symptomatic
transmission of cases. We advocate mass
screening amongst doctors especially those
residing in the hostels and other such locations
to identify the asymptomatic HCPs who can
be timely isolated to prevent further
transmission to other HCPs as well as patients.
Screening of patients on admission should also
be given prime importance owing to the
possible community transmission.
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