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INTRODUCTION 
Healthcare workers (HCWs) stand at the fore-

front for treating the patients of coronavirus disease 
2019 (COVID-19). This puts them at higher risk of 
acquiring the infection than any other individuals in 
the community [1]. Infected health care workers act as 
potential carriers and transmit infections to co-health 
care workers and patients. Since the beginning of this 
epidemic this occupational exposure has led to posi-
tivity of several doctors and even death of more than 
1000 doctors in India.

During this global pandemic the health care work-
ers were overburdened with tremendous responsibil-
ities of treating the patient, preventing infection to 
oneself and ultimately preventing other patients, their 
own families and friends. Awareness plays a vital role 
for not only doctors and nurses but also all the house-
keeping staff even after the commencement of vaccine 
administration [2] During the start of the pandemic, 
various policies were made in almost all hospitals, 
rigorous training sessions were given to protect the 
HCWs. Training on hand hygiene, adequate personal 
protective equipment (PPE) use, biomedical waste dis-
posal and following of stringent HIC protocols were 
undertaken [3].

COVID-19 can present a spectrum, from being as-
ymptomatic to having fever, respiratory distress, gas-
trointestinal upset and even death. The infected sub-
jects who are asymptomatic or pre-symptomatic may 
go undetected [4,5]. The evidence on COVID-19 infec-
tion among HCWs is growing and several studies had 
estimated the seroprevalence of SARS-CoV-2 among 
their HCWs. The results of those studies indicate that 
between 1.7% to 11% of HCWs became seropositive 
[6,7,8,9]. Seropositivity among asymptomatic HCWs was 
even more accounting to 38% to 48% [6,7]. 

Surveillance of seroconversion among health care 
workers will help to evaluate the rate of exposure 
in them and correlation can be done with the stan-
dard precautions followed. This in turn will help us 
to re-evaluate our hospital infection control policies 
and fill any lacunae present. It will also help us col-
lect epidemiological data on COVID infections and 
reduce nosocomial spreading. In present scenario we 
saw that aftermaths of COVID 19 are no less import-
ant and thus by knowing the infectivity status one can 
take precautionary care for post COVID complica-
tions. With this aim, we undertook this study to evalu-
ate seroprevalence of SARS-CoV-2 antibodies among 
HCW in our medical college and level 3 hospital in 
Ghaziabad.

MATERIALS AND METHODS
It was a cross sectional study in health care workers 

from Santosh Medical College and Hospitals, Ghazia-
bad. After ethical clearance from the institution the 
study was conducted from October 2020 till March 
2021. The study included voluntary participation from 
the health care workers and consent was taken. A total 
of 100 samples were collected and particulars like age, 
sex and comorbidities of the health care workers were 
noted in predesigned proforma. The blood samples 
were collected from all participants in a clot activa-
tor red top vial from median cubital vein by phlebot-
omy. Serum was separated and samples were stored 
in refrigerator for antibody detection by using Covid 
Kawach IgG Microlisa kit of J. Mitra Co.

Calculation of results-
a. Cut off value = NCx + 0.2
b. Calculation of P/N ratio of samples: 
Sample O.D. / average O.D. of negative control. 
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Interpretation of results
1. For an unknown sample (test sample) if O.D val-

ue > Cutoff value and P/N ratio is more than 1.5, sam-
ple should be considered as “Positive”. 

2. For an unknown sample (test sample) if O.D val-
ue < Cutoff value and P/N ratio less than 1.5, sample 
should be considered as “Negative”. 

The performance of 3 batches of Covid Kawach 
IgG Microlisa has been validated by ICMR, NIV, 
Pune. The results obtained are as follows: Sensitivity: 
96.33% Specificity: 100% Precision: Within-run and 
between-run precisions have been determined by test-
ing 10 replicates of five specimens: two negative and 
three weak covid IgG positive. The C.V. (%) of nega-
tive and weak positive values was within 10%.

Microsoft excel was used for the purpose of data 
management. In depth analysis of the data was car-
ried out with focus on type of contact and other de-
mographic factors. Simple proportion and appropri-
ate statistical tests were used wherever required. As 
an ethical obligation the results were shared with the 
concerned HCWs and management only.

RESULTS 
A total of 100 samples collected from Health Care 

Workers were screened for COVID IgG antibody. The 
majority of HCW had exposures to SARS-CoV 2 at 
their workplace. Though the workers were catego-
rised under low risk, intermediate risk and high risk 
groups according to their exposure risks. Mild cate-
gory included workers who never confronted COVID 
patients, nor had exposure to any of the patient’s be-
longings, but they were working in the medical college 
and hospital set up. Secondly the moderate category 
included those which had contact with patients body 
fluids like the lab technicians or had contact history 
with patient’s attendants during dispatch of reports, or 
during billing etc. Lastly the third category included 
doctors, nurses, house keeping staffs and attendants 
in the COVID wards who were directly exposed and 
were grouped under high risk. 

DISCUSSION
A novel coronavirus (SARS-CoV-2) causing an out-

break of infectious Pneumonia (COVID-19) emerged 
in December 2019 from Wuhan city of China. Because 
there is currently no specific immunity in the popu-
lation, humans of all ages and races are susceptible to 
SARS CoV-2 infection. The health care workers are at 

risk of hospital associated infection also besides the 
community acquired infections. The results of this 
study demonstrate the overall profile and seroconver-
sion patterns of IgG antibodies after doing the duties 
in Level 3 tertiary care Santosh hospital attached to 
Santosh Medical College. A total of 100 serum samples 
collected from health care workers delivering various 
duties in Hospital and Medical College. The kinetics 
of anti-SARS-CoV-2antibodies should be helpful in 
epidemiological surveys, and especially in clinical di-
agnosis since the immunoassays can efficiently com-
pensate the false negative limitations of nucleic acid 
testing. As development time for specific antibodies 
have significantly varied from method to method was 
5 days (range 3 to 6 days) for specific IgM and IgA, 
whereas 14 days (range 10 to 18 days) for specific IgG 
after the onset of symptoms usually.

Seroprevalence of SARS-CoV IgG antibodies in 
HCWs in our study was 41% (Table 1) Which was high-
er than that reported in studies from Thrissur by Aboo-
backer Mohamed Rali et al [10] 8.75%, New Delhi by Ritu 
Gupta et al [11] 13% and 23.48% by Murhekar et al [12], 
14.4% from Italy by Sotgiu G et al [13], 1.6% from Germa-
ny by Korth et al [14], 6% from England by Poulikakos D 
et al [15], 5.9% from Spain by Martin et al [16], 18% from 
UK by Pallet SJC [17] and 36% from USA by Mansour M 
et al [18]. Higher sero- prevalence in our study could be 
due to higher sero -prevalence in general population al-
though no such published study in our area, or may be 
due to asymptomatic infection in HCWs which remain 
unnoticed, may be less awareness and training for infec-
tion control practices at workplace in term of adequate 
use of personal protective equipments availability of rap-
id screening diagnostic tests for disease identification 
and strict quarantine not followed. 

Table: 1
Samples according to professional duties

S.no Type of staff Seropos-
itive

Seronega-
tive Total

1 DOCTORS 14 27 41
2 NURSES 01 02 03

3 HOUSEKEEPING 
STAFF 01 02 03

4 LAB TECHNICIANS 10 13 23
5 OFFICE STAFF 07 07 14

6
OTHERS (ASSIS-
TANTS, ATTENDANTS 
& AAYAS)

08 08 16

Total 41 59 100
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The age group most commonly affected includes 
21-30 years (45 cases out of 100), followed by 31-40 
years age group (25 out of 100 cases and 2 cases were 
from 10-20 years of age group. The reason may be due 
to it as HCWs involved in study more of younger age 
group as compared to middle and older age group. The 
age group wise seropositivity seen in range of 2.4% to 
58.5%. The positivity is lower at both extreme of age 
groups. In both the group sample size is also compar-
atively lower as compared to other groups. The other 
reasons behind it as during pandemic time these two 
groups were avoiding practices and clinical exposure 
also on safer side. (Table 2) Similar results were found 
by study done by Omprakash etal [19] 2021.

Table: 2
Health care workers according to age
S.no. Age Group Seropos-

itive
Seronega-

tive
Total

1 10-20 years 01 01 02
2 21-30 years 24 21 45
3 31-40 years 07 18 25
4 41-50 years 06 12 18
5 Above 50 years 03 07 10

Total 41 59 100

The seropositivity was found significantly high-
er among male HCWs (70.7%) than female HCWs 
(29.2%). This is due to more number of male HCWs 
participated in study (66/100) in comparison to fe-
male HCWs (34/100). (Table3) This is in contrast to 
other studies where sex wise difference is not statisti-
cal significant. Higher seropositivity among male also 
reported by Murli U Puruswani et al [20] 2021 from 
Newyork and Omprakash et al [19] 2021 from India.

Table: 3
Health care workers according to gender
S.No Gender Seropositive Seronegative Total

1. Male 29 37 66
2. Female 12 22 34

Total 41 59 100

Table 4 shows out of 100 HCWs, 13 were worked 
in low risk area, 36 were worked in moderate risk area 
and 51 were worked in high risk area such as covid 
ICU and wards. 41 were found positive for IgG anti-
bodies. Out of 41 HCWs 7 were found positive for an-
tibodies worked in low risk, 13 were positive worked 

in intermediate risk area and 21 were found positive 
worked in high risk area The chances of exposure were 
quite higher amongst the HCWs who did covid ward 
and ICUs duty in comparison to HCWs who worked 
in college and hospital in low risk area and office, re-
ception and Technician who worked in moderate risk 
area. The reason behind it that, they have close con-
tact for longer duration and without mask or appro-
priate protective equipments. Proper implementation 
of infection control policy, social distancing, imple-
mentation of masking policy for N-95 MASK, along 
with continuous exaggerated training for transmission 
based precautions and correct donning and doffing of 
personal protective equipments necessary to prevent 
the infection spread. Strict isolation and quarantine 
policy to be followed in hospital to prevent the spread 
of infection. Similar results were found by Purswani 
et al [20] 2021. As WHO defined close supervision of 
high risk contacts more necessary for making changes 
in policy and procedures for IPC. 

Table: 4
According to exposure groups:
S.no Exposure group Seropos-

itive
Sero-

negative
Total

1.

Low risk 
Working in hospital and 
college setup
No confrontation with 
patient or his belongings

07 06 13

2.

Intermediate risk/Moder-
ate risk
Lab technicians
Office staff
Pharmacist
Billing staff and recep-
tionist

13 23 36

3.

High risk
Doctors
Nurses
House keeping staff in 
COVID ICUs/wards

21 30 51

Total 41 59 100

Table 5 showed out of 41 positive for IgG anti-
bodies only 2 were found symptomatic and 39 were 
found asymptomatic. 59 were found negative for IgG 
antibodies from which 2 were found symptomatic and 
57 were found asymptomatic. Overall seropositivity 
among the contacts also gives an estimate of acquired 
immunity among HCWs. Asymptomatic infection 
also highlighted the risk of covid 19 among the con-
tacts of HCWs this further highlighted the scope of 
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further research to generate evidances regarding risk 
transmission and covid 19 spread.

Table: 5
According to symptoms:

S.no. Symp-
toms

Seropositive 
(41)

Seronegative 
(59)

Total

Present Absent Present Absent Present Absent

1 Fever 01      40 00 59 01      99
2 Chills 01      40 00 59 01      99
3 Conges-

tion
01      40 00 59 01      99

4 Body 
ache

02      39 02      57 04      96

5 Sore 
throat

02      39 01      58 03      97

6 Hot spot 
history

01      40 00      59 01      99

7 Contact 
history

08      33 10      49 18      82

Total 02      39 02      57 04      96

Table 6 shows the history of past covid 19 infec-
tions were found among 4 HCWs and 96 were not 
having history of covid infection. Table 7 shows 13 
were not followed strict quarantine policy after covid 
duty and 83 followed the strict quarantine policy. 
The 4 HCWs who were having history of past covid 
infection also not followed strict quarantine policy 
after covid duty may be responsible for spreading in-
fections in healthy persons and contact family mem-
bers also.

Table: 6
History of past COVID infection
S.no History of past COVID infection. Total

1. YES 04
2. NO 96

Table 7 shows the history of strict quarantine was 
present in 87 participants and 13 were not followed 
strict quarantine protocol also.

Table: 7
History of strict quarantine
S.no History of strict quarantine Total

1. YES 87
2. NO 13

Table 8 shows that 18 were aware of exposure and 
03 were found positive after exposure and 15 were 
found seronegative also even after exposure. 15 were 
found seronegative as during exposure time and viral 
load may be not more or significant. 82 were not aware 
of exposure, out of which 38 were found seropositive 
and 44 were found seronegative for IgG antibodies. 
The reason behind such data indicate covid exposure 
occurred in such healthcare worker either due to not 
following covid appropriate behaviour or may be due 
to coming in contact of asymptomatic covid positive 
healthcare worker. 

Table: 8
Awareness to exposure (in seropositive cases)?
S.no Were aware of 

exposure
Seropos-

itive
Seronega-

tive
Total

1. YES 03 15 18
2. NO 38 44 82

The findings of the present study are important 
owing to widespread impact of COVID-19 pandemic. 
However, the strength of the evidence is to be borne in 
mind while extrapolating the findings of the study in 
the clinical scenario. 

CONCLUSION 
The presence of antibodies to SARS CoV-2 IgG 

higher in asymptomatic HCWs. this was helpful to 
provide information about immune status of HCWs as 
vaccine was not available when study was done. These 
findings support current nationwide policy to vaccinate 
the HCWs on priority as well need of improvement of 
infection control practices in hospital settings and also 
helpful in reframing existing policies and procedures to 
face the existing pandemic in successful way. 
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