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PREVALENCE OF ACUTE SARS COV-2 INFECTION
AMONG HEALTHCARE WORKERS AND THEIR AS-
SOCIATED RISK FACTORS IN A TERTIARY CARE
CENTRE OF NORTH INDIA

ABSTRACT

Background: Study on the SARS COV-2 and its associated risk factors among the
Health care workers who are being in the frontline of the SARS COV-2 pandemic are
facing a substantial risk of infection from Corona-virus disease 2019 outbreak.
Study: Hospital-based cross-sectional study.

Place of Study: Postgraduate Department of Microbiology, Government Medical
College, Srinagar, Kashmir.

Duration: One year.

Methodologies: This is a hospital-based cross-sectional study design conducted in the
Department of Microbiology, Covid Lab, where the participants were the HCW’s
from GMC & associated hospitals along with many districts of Kashmir division suf-
fering from acute respiratory infection suspected of COVID-19. All the participants
provided information on demographic factors, medical history, and subsequently any
COVID-19 symptoms along with the contact details before testing. And the test re-
sults for SARS-CoV-2 were obtained using real-time reverse transcription-
polymerase chain reaction (rRT-PCR).

Results: Between March 2020 and March 2021, 7141 HCWs were tested

for COVID-19 at Covid Lab, GMC Srinagar. A total of 913 (12.7%) HCW tested pos-
itive for Covid-19. Males 629 (68.8%) were affected more in comparison to females
284 (31.2%). The highest positivity was observed among the age group between 26-
35 years of age 346 (37.8%) followed by 36-45 years 221 (24.2%). Among the posi-
tive 698(76.4%) were symptomatic. Doctors comprise a total of 533 (58.3%) of the
total SARS COV-2 infected health care workers.

Conclusion: As apparent from the study, HCWs play a vital role in fighting the
SARS-CoV-2 pandemic. The analysis along with the rapid and reliable access to
testing of the infection status of HCWs is essential to preserve the health, safety, and
availability of the healthcare workforce and to facilitate the rapid return of SARS-
CoV-2 negative HCWSs to work.
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INTRODUCTION:

Covid-19 is a pandemic of acute respiratory disease that was first detected and identi-
fied_in_a number of patients that presented with pneumonia of an unknown etiology in
late December 2019 in Wuhan, China [1]. As of January 12th, 2020, the World
Health Organization (WHO) named the disease Coronavirus disease 2019 (COVID-
19). On 11th March 2020, WHO declared COVID-19 a pandemic [2]. In India, the
first case was reported on 30th January 2020 [3]. Slowly, the pandemic spread to var-
ious states and union territories in India including the union territory of Jammu &
Kashmir. On March 7" A 63-year-old woman, who had a travel history to Iran, tested
positive for corona-virus, making her the first confirmed case in Jammu and Kashmir
[4]. As of 6th March 2021, the total number of positive cases in Jammu and Kashmir
was 126932, including 882 active cases, 124089 cures, and 1961 deaths.[2]
SARS-CoV-2 is a Betacoronavirus belonging to the family of Coronaviridae that in-
fects humans and the disease presented mostly with fever, dry cough, dyspnea, fa-
tigue, and myalgia. Other symptoms include diarrhea, nausea, vomiting, and new-
onset anosmia or ageusia [5]. COVID-19 is transmitted efficiently from person to per-
son through respiratory droplets, close contact, as_was previously seen in severe acute
respiratory syndrome Coronavirus (SARS-CoV) in 2003 and Middle East respiratory
syndrome Coronavirus (MERS-CoV) in the 2014 outbreak [6,7]. In addition, elderly
patients infected with COVID-19 with underlying comorbidities including hyperten-
sion, diabetes, cardiovascular disease, and cerebrovascular disease are more likely to
have adverse outcomes. Moreover, a considerable proportion of around 80% of the
SARS-CoV-2-infected individuals was able to transmit the infection even without any
noticeable symptoms [8]. Meta-genomics sequencing of RNA samples isolated from
bronchoalveolar lavage (BAL) fluid from the patients suffering from a severe acute
respiratory illness (SARI) in the city of Wuhan, China identified a novel RNA virus
as the causative pathogen.SARS-COV?2 virion structure consists of four structural
proteins, including spike(S) with S1 and S2 subunits, (E) envelope, (M) membrane,
and (N) nucleoprotein that encapsulates the virus positive sense single-stranded ge-
nome (+ssRNA)[9,10,11]. It has been demonstrated that the isolated positive-sense
single-stranded RNA had a genome size of 29.9 KB.[9,12] The SARS-CoV-2 genome
contains 12 functional open reading frames (ORFs) expressing 12 proteins from 11
protein-coding genes. After entry of SARS-CoV-2 into host cells, the viral genome
act as messenger RNA (mRNA) and is translated by host ribosomes. Sixteen non-
structural proteins (NSPs) are encoded via two large polyproteins, ppla/pplab, from
the 5" two-third end of the COVs genome. Two viral proteases named 3c-like protease
and papain-like protease are responsible for processing these polypeptides to produce
NSPs. Four structural proteins and accessory proteins are encoded by open reading
frames (ORFs) from the 3’ one-third end of the genome_form a set of nested sub ge-
nomic RNAs (sgRNAS) beginning from a negative-sense RNA intermediate.
[13,14,15]. From December 2019 to October 30, 2021, more than 3,215,645 SARS-
CoV-2 genomic sequences have been reported by different countries. Phylogenetic
analysis of SARS-CoV-2 genomes showed that they are under evolutionary selection
in the human host across different regions of the world [16].In India

INSACOG ( Indian SARS-CoV-2 Genetics Consortium), established on 30 December
2020,is the forum set up under the Ministry of Health and Family Welfare , to study
and monitor genome sequencing and virus variation of circulating strains of COVID-
19.[17,18, 19]
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Healthcare workers (HCWs) are at the front-line of the COVID-19 outbreak, and their
constant occupational exposure to infected patients and contaminated surfaces can put
them at risk of acquiring and transmitting the infection [20].

Overall multiple factors contributing to the risk of infections in HCWs include lack of
awareness regarding the infection during the early weeks of the outbreak, inadequate
personal protective equipment supply, and training in using personal protective
measures including hand hygiene and proper donning and doffing of PPE, hesitancy
for testing by some healthcare workers, long work hours in high-risk environments,
and community acquisition [21,22, 23]. COVID-19 pandemic has a marked impact on
the physical and mental health of HCWs across the globe.

It leads to a double burden on the healthcare system if an HCW acquires the infection,
as not only does the HCW become unavailable to work as well as the one who now
needs to be cared for. In addition, the morale of other HCWs could take a toll. Hence,
it is imperative to do all that it takes to prevent infection to the HCWs. So, Optimal
hand hygiene, use of personal protective equipment, and other Covid protective
measures along with early and high-throughput testing for SARS-CoV-2 is of para-
mount importance in the prevention of COVID-19 among the HCWs [24].

AIMS AND OBJECTIVES:

1. To determine the prevalence of Covid-19 infection among the HCWs in the tertiary
care hospital and associated hospitals of GMC primarily.

2. To determine prevalent risk factors associated with SARS-COV?2 infection among
the healthcare workers.

METHODS & MATERIALS:
1. Study setting and design:

This is a hospital based cross-sectional study that was conducted in the Covid Lab of
the Postgraduate Department of Microbiology GMC Srinagar, a tertiary care center
that is a teaching hospital and carters to a large population in the Kashmir division.
The participants were the healthcare workers of GMC primarily and the associated
hospitals who delivered care in various departments of associated hospitals and GMC
itself. Health care workers in these settings comprised of medical doctors, nurses, la-
boratory technicians, pharmacists, midwives, and others who were either symptomatic
with an acute respiratory infection (influenza-like illness or severe acute respiratory
infection) suspected of Covid19 or high-risk contacts and asymptomatic close con-
tacts of COVID-19 positive patients. A total of 7141 healthcare workers were tested
for SARS-CoV-2 using real-time reverse transcription-polymerase chain reaction
(rRT-PCR) over a period of one year.

2. METHODS:

The study was conducted in the Covid lab, CD that comes under the VRDL division

of the Department of Microbiology, Government Medical College Srinagar, J&K be-
tween March, 2020 and March 2021. The study of HCWs began in mid-march 2020,



RT-PCR testing was performed on symptomatic HCWSs with an acute respiratory in-
fection (influenza-like illness and severe acute respiratory infection) suspected of
Covid-19 and those with a history of any contact with a confirmed or suspected case.
After obtaining informed consent, data with regard to demographic variables includ-
ing age, sex and occupation, clinical history with regard to symptomatology, history of
associated risk factors like hypertension, Diabetes Mellitus, COPD, asthma, chronic
liver disease etc. prevalent in these suspected cases of acute respiratory infection
were also collected along with the infection prevention and control measures adopted
were captured on to a structured performa.

2.1 Specimen collection:

Before beginning the procedure, a proper PPE comprising of N95 mask, face shield,
gown, goggles, shoe cover, and the cap was worn. Since sample collection is an aero-
sol-generating procedure we followed the pertinent respiratory and contact precau-
tions certified by the Centre for Disease Control and Prevention. Testing for COVID-
19 was performed using a deep nasopharyngeal and a concomitant oropharyngeal

swab. Nasopharyngeal swabs were taken by gently tilting the patient’s head back 70
degrees while holding the person's head with one hand and the swab in another. The
swab was inserted through the nostril parallel to the palate (not upwards) until re-
sistance was encountered or the distance is equivalent to that from the ear to the nos-
tril of the patient, indicating contact with the nasopharynx. When the tip of the swab
reached the posterior wall of the nasopharyngeal cavity it was rotated gently once
(paused for a moment in case of reflex cough), then slowly removed. If a deviated
septum or blockage created difficulty in obtaining the specimen from one nostril,
the same swab was used to obtain the specimen from the other nostril. Then this
swab tip containing the specimen was gently dipped into a tube containing 2-3ml viral
transport medium (VTM) after breaking the applicator stick and the cap is tightened
and the labeled specimen was transferred to our laboratory at the earliest possible
maintaining cold chain (2-4°C) throughout [25,26,27].

2.2 Laboratory methods:

Molecular tests were performed by the qualified clinical laboratory personnel specifi-
cally instructed and trained in the techniques of real-time PCR. In vitro diagnostic
procedures were done on the specimen of healthcare workers at negative pressure
BSL-I11 Covid Lab, GMC. Real time RT-PCR assay was used to analyze the speci-
men, looking for genetic material (ribonucleic acid or RNA) of SARS-CoV-2that
causes COVID-19. The first step in RT-PCR was the RNA extraction and purification
that was done either by using manual RNA extraction kits that is Chromus RNA, Invi-
trogen, Pure link viral, Qiagen, Genetex, RNA Sure, Higenomics and Path kits or the
automated kits Genolution, Higinome (Himedia) and GeneMag (Genetix). The Ex-
tracted RNA was reverse transcribed to ¢ DNA and amplified using the RT-PCR
thermocycler.

Initially, RT-PCR assay targeted at specific SARS-CoV-2 E-gene regions using Na-
tional Institute of Virology (NIV), Pune-developed kits as per the ICMR recommen-
dations [28]. These kits were a two-step kit wherein the E gene was used for the initial
screening test. All those specimens that came out to be positive by screening test were
confirmed by a second reaction targeting the ORF and Rd-RP genes as per the NIV
protocol [29]. Later the test kits used were TagPath (Thermo Fisher Scientific) RT-
PCR COVID-19 Kit detecting ORF1ab, N, and S gene (2) Allplex (Seegene)2019-



nCOV Assay detecting E, N, RdRP, S and IC (3) LabGun (Lab Genomics, Korea)
COVID-19 RT-PCR Kit detecting RdRP, E, and IC and recently Meril COVID-19
One-Step RT-PCR Kit that gets the specific conserved sequence encoding the ORF
1ab gene and the nucleoprotein N gene was used to confirm the Covid 19 infection.
All test controls were examined prior to the interpretation of the results. When the cy-
cle threshold value (Ct value) was 35 and less results were considered as positive (+)
and the Ct value of >35 was considered as negative (-).

RESULTS:

A total of 7141 HCWs working primarily in GMC and in various associated hospitals
and a few district hospitals of health services in J&K were tested for SARS-CoV-2
between March 2020 to March 2021 with 913 (12.7%) testing positive and
629(68.8%) affected were male and 284(31.2%) were females. 346(37.8%)
Healthcare workers were positive between 26 to 35 years of age followed by 221
(24.2%) between 36 to 45 years, 110(12.0%) between 46 to 55 years,99(10.8%) <25
years, and 89(9.7%) that were above 56 years of age. The median age (IQR) was 31
years. Doctors comprise 58.3% of all the infected HCWs. Others including nurses,
midwives, non-clinical support service staff, administrative staff, allied health profes-
sionals, and other clinical support staff include (64.4%). Among the positive cases in
HCW?’s fever and chills was the most common symptom 611(66.9%) followed by
cough 568(62.2%), fatigue 520(56.9%), myalgia 496(54.3%), congestion and runny
nose 387(42.3%) headache 325(35.5%), sore throat 216(23.6%), anosmia
156(17.0%), shortness of breath 121(13.2%), nausea &vomiting 114(12.4%) ab-
dominal pain 73(7.9%) and diarrhea 52(5.6%). 133(14.5%) healthcare workers that
were positive for COVID-19 were having other associated comorbidities including
hypertension 42(4.6%) the most common followed by Diabetes mellitus 39(4.2%),
COPD 21(2.3%), and asthma 17(1.8%). 879(96.2%) healthcare workers had reported
the proper use of personal protective equipment . 828 (90.6%) healthcare workers fol-
lowed recommended hand hygiene practices.574(62.8%) healthcare workers were re-
ported from GMC Srinagar & allied hospitals and 339(37.1%) healthcare workers
were from a few other district hospitals of the Kashmir division[tablel1,2][chart1].

tablel: Baseline Characteristics Of The Healthcare Workers

S.no DEMOGRAPHIES COVID-19 POS- | COVID-19 NEGA- | Total no. Of
ITIVES TIVE participants
N=913 N=6228 N=7141
1. Gender
Male 629(68.8%) 3659(58.7%) 4572(64.02
%)
Female 284(31.2%) 1656(26.5%) 2569(35.9%)
2 Age groups
years (n=7141)
<25 99(10.8%) 900(14.4%) 999(13.9%)




26-35 346(37.8%) 2428(38.9% 2774(38.8%)
36-45 221(24.2%) 1342(21.5%) 1563(21.8%)
46-55 110(12%) 714(11.4%) 824(11.5%)
>56 89(9.7%) 337(5.4%) 426(5.9%)
Occurrence
Symptomatic 698(76.4%) 5167(72.3%) 5865(82.1%)
Asymptomatic 215(23.5%) 1061(17.03%) 1276(17.8%)
Occupation
Doctors 533(58.3%) 2959(47.5%) 3492(48.9%)
Others (Nurses, techni- | 380(41.6%) 3269(52.4%) 3649(51.09
cians, hospital &sanitary %)
attendants)
Follow IPC standard
precautions:
Hand hygiene
Always, as recom- 828(90.6%)
mended

] 78(8.5%)
Most of the time

7(0.7%)

Occasionally/rarely

Wear PPE when indi-
cated?

Always, according to
the risk assessment

Most of the time, ac-
cording to the risk
assessment

Occasionally/rarely

879(96.2%)

26(2.8%)

8(0.87%)

Presenting Symptoms




Fever or chills

611(66.9%)

Cough. 568(62.2%)

Fatigue. 520(56.9%)

Muscle or body aches. 496(54.3%)

Congestion or runny nose. 387(42.3%)

Headache 325(35.5%)

Sore throat 216(23.6%)

New loss of taste or smell. 156(17.0%)

Shortness of breath or diffi- 121(13.2%)

culty breathing.

Nausea/VVomiting 114(12.4%)

Abdominal pain 73(7.9%)

Diarrhea 52(5.6%)

COMORBIDITIES N=913 GENDER

Male Female
1. Cardiovascular dis-
ease:
Hypertension 42(4.6%) 28(3.0%) 14(1.5
%)
Coronary artery disease
11(1.2%) 8(0.8%)

3(0.3%
)

2. Chronic respiratory

disease:

Asthma 21(2.3%) 13(1.4%) 8(0.8%
)

Chronic obstructive pulmo-

nary disease (COPD) 17(1.8%) 6(0.65%)
11(1.2
0%)

3. Endocrine disorder

Diabetes mellitius 39(4.2%) 21(2.3%) 18(1.9
%)

Hypothyroidism 7(0.76%) 2(0.21%)
5(0.54
%)

4. Liver disease Cirrhosis 9(0.9%) 6(0.65%) 3(0.3%
)

5. Chronic Kidney disease | 4(0.43%) 3(0.3%) 1(0.10

(CKD) %)

6.Multiple Comorbidities 62(6.7%) 41(4.4%) 21(2.3

%)




Table 2: Distribution of positive healthcare workers

1. Occupation n=913
Doctors 533 58.3 %
Nursing staff 125 13.6%
Technicians (including dental) 83 9.09%
Sanitary attendants 104 11.3%
Others (administration staff, hospital 212 23.2%
attendants, security etc.)

2. SPECIALITY n=533

Medical specialties [MICU, Emergency, 156 29.2%

medicine wards}

Diagnostic specialties (laboratory pri- 94 17.6%
marily microbiology followed by other
labs, and radiology)

Surgical specialties {SICU] 63 11.8%

ICU & Anesthesia 54 10.1%

Gynecology/obstetrics 28 5.2%




Other departments 138 25.8%

DISCUSSION:

This study found an overall prevalence of COVID-19 among the HCWs in GMC and
associated hospitals over for one year was 12.7%. The prevalence of SARS-CoV-2
infection among HCWs in our study is higher than the study conducted by Mahajan et
al where the total prevalence of SARS COV?2 infection among the HCWs was11%
[30]. The present study will give an insight into the socio-demographic determinants,
the clinical presentation and, the proportion of asymptomatic and symptomatic HCWs
along with the other associated risk factors with COVID-19. Majority 68.8%
(629/913) of HCWs infected with SARS-CoV-2 were male and 31.2% (284/913)
were female. Various studies have also examined the gender dimension of COVID-19
infection and the epidemiological findings reports have found that male individuals
represent in general a higher proportion of the infected COVID-19 patients due to bio-
logical, social, and economic factors between the genders [31]. In our study, 37.8% of
young individuals between 26 to 35 years were predominantly affected which is con-
sistent with national data on HCWs with COVID-19.

Out of the total 913 positive cases, 698(76.4%) HCWSs were symptomatic. This data is
similar to the study done by Niraj et al where the majority (85%) of the HCWs with
COVID-19 were symptomatic and 15% were asymptomatic [27]. Fever and chills
611(66.9%) are the most common symptom followed by cough, fatigue, myalgia,
running nose, and headache. Co-morbidities were reported in 16.4% (150/913) of
HCWs with COVID-19. Hypertension and Diabetes Mellitus were the most common
co-morbidities reported in our study. That implies Impaired glucose metabolism i.e.,
type 2 diabetes, as well as hypertension as in most other diseases are the important
risk factors for COVID-19. Our study results are similar to the study by Wang et al
where common co-morbidities such as hypertension, COPD, diabetes, and cardiovas-
cular disease were observed to be the more significant risk factors in subjects when
compared with other underlying disease states [32].

Based on current information and clinical expertise multiple co-morbidities like un-
controlled medical conditions such as diabetes, hypertension, lung, liver, and kidney
disease are associated with the severity of COVID-19 disease progression and many
of the poorer outcomes for COVID-19 have been related to various co-morbid condi-
tions [33,34]. Therefore, patients with co-morbidities should take all necessary pre-
cautions to avoid getting infected with SARS CoV- 2, as they usually have the worst
prognosis.

Since hand hygiene is very important to prevent transmission of Covid-19 infection
and our study focused on the importance of hand hygiene during caring of the
COVID-19 patients, similar to another research done previously [35]. In our study,
90.6% of HCWs followed recommended hand hygiene practices. Such high compli-
ance in hand hygiene practices may be attributable to continuous training of HCWs as
a part of good infection prevention and control measures. These observations are in
line with the results of a study done in a tertiary care center in Pune where compliance
to adequate hand hygiene was also found to be higher (91.0%) among the HCWs [36].



This study shows that if health care workers take adequate precautions and infection
prevention and control training then they can minimize the risk of getting an infec-
tion. Proper donning and doffing practice of PPE by HCWs is a must to prevent their
exposure to the pathogen as there are high chances of contamination while doffing
and donning PPE. In our study 879(96.2%) healthcare workers were wearing full per-
sonal protective equipment (PPE) always, according to the risk assessment.

The prevalence of SARS-CoV2- infection among HCWs can inform infection preven-
tion policies within the healthcare systems, including the availability and proper use
of PPE, particularly if the patient to HCW transmission is suspected despite PPE use.
Training in knowledge and skills is important for healthcare providers for the preven-
tion and control of SARS COV-2 [37].

We observed that doctors 58.3% had the highest frequency of positive test results as
compared with nursing staff and technicians (13.6% and 9.09%, respectively) and
11.3% for sanitation workers. Our observations are similar to those of an Italian co-
hort of 1573 HCWs in which physicians had the highest frequency of positive tests
61/582 (10.5%), whereas clerical workers and technicians had the lowest frequency
5/137 (3.6%)[38]. Our findings of higher occupational risk of COVID-19 infection
among the clinical healthcare provider roles as compared with HCP working in
healthcare support and infrastructure roles likely reflects the high-risk job duties per-
formed within these occupations, often involving extended close physical contact with
patients, exposure to higher viral load through aerosol-generating procedures, and
work with patients who may be extremely ill and infectious[39,40]. However, various
other studies have found no consistent difference in the risk between physicians and
other HCW categories.

Since the researchers believed that SARS-CoV-2 may turn into chronic disease and
concomitantly coexist with humans like the flu [41]. Therefore, to cope with the long-
term existence of SARS-Cov-2 and possible public health emergencies health care
workers should receive annual training on the use of personal PPE and additional ed-
ucation during surge events [42]. Since the virus is infecting at a fast rate and the una-
vailability of vaccines for Covid -19 until recently so all the age groups are suscepti-
ble. Newer variants of the virus are emerging so the necessary measures should be
taken to reduce the spread of infection, including getting a COVID-19 vaccine the
best way to slow the emergence of new variants. as proven from various studies Vac-
cines reduce the risk of severe illness, hospitalization, and death from COVID-19.
The study based on the prevalence of SARS CoV-2 among HCWs from London and a
study from China strongly suggests that policies are needed urgently for regular test-
ing and surveillance which will protect both HCWs and patients. [43,44]. Last, the
actual prevalence of SARS-CoV-2 infection may be higher than reported here, due to
less routine screening in asymptomatic or pre-symptomatic HCWs

CONCLUSION:

The present study provides the first insight into the infection status of HCWs in north
India, UT of J&K during the COVID-19 pandemic. The results of this study will be
useful for determining the impact of COVID-19, adverse outcomes in HCWSs, and
thus identifying the probable modes of acquiring SARS-CoV-2 infection in HCWs.
We presented a representative sample of 7141 employees of a large healthcare system
who underwent nasopharyngeal testing for SARS-CoV-2 and observed a prevalence
of 12.7%. This report identified factors related to COVID-19 among HCWs, with in-
ferences to curb the infection spread among HCPs in probably resource-limited coun-
tries.



Rapid and high-throughput testing of HCWs for COVID-19 using the drive-through
and walk-through testing clinic models, facilitating the rapid return of SARS-CoV-2
negative HCWs to work. Ensuring the adequate supply of PPE to the Healthcare pro-
fessionals is just the first step followed by providing adequate rest time, societal, fa-
milial, and psychological support. Thus, the protection of HCWSs from infection is
critical for the resilience of the health system facing a major pandemic like COVID-
19.
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