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INTRODUCTION 
COVID-19 pandemic has spread and affected more than 220 
countries [1]. At the outset of the infection, healthcare system was 
submerged with the increase in many severe cases of pneumonia 
[2]. Eventually, as the patients were channeled to the hospital, many 
of the HCW were at high risk of being struck with the ailment [3]. In 
the early phase, the nature of the disease was incomprehensible. 
As a result, the repercussions were on patient care, hopes of the 
common people and morale of professionals. In the course of 
COVID-19 infection, immunoglobulin IgG was detected after a 
median of 14 days {Interquartile Range (IQR) 10-18 days}, from the 
onset of symptoms [4]. An IgG immune response indicates apparent 
and inapparent infection as well as potential immunity (still a matter 
of debate) [5,6]. 

A proportion of cases of COVID-19 infection can also occur without 
any symptoms. An unestimated ‘dark figure’ of the unreported 
infection was prevalent [7]. Very few studies on COVID-19 
seroprevalence among asymptomatic HCW from Southern India 
were available. Identification of the asymptomatic cases in healthcare 
professionals plays an important role to break the chain of silent 
transmission. Therefore, the purpose of the study was to evaluate 
the seroprevalence of SARS-CoV2 IgG among the asymptomatic 
HCW of tertiary care hospital.

MATERIALS AND METHODS
A cross sectional, monocentric study was done on seroprevalence of 
SARS-CoV-2 IgG among the asymptomatic HCW, during the period 
of January 2021 to February 2021 in a tertiary care, SRM Medical 
College Hospital and Research Centre, Potheri, Chengalpattu district, 
Tamil Nadu, India. Institutional Scientific and Ethical Committee 
approval (IEC no.:2166/IEC/2020) was obtained. 

A standardised questionnaire was prepared and the basic information 
such as age, gender, type of healthcare personnel, designation, type 
of healthcare facility they were working at, chronic underlying medical 
condition, travel abroad in recent days, acute flu like symptoms, 
immunisation, contact with COVID-19 infection in household and 
neighbourhood and utility of PPE (based on the WHO risk assessment 
and management of exposure of HCW in context of COVID-19) [8]. 
It was circulated among the HCWs through their phone number 
and e-mail address. Utility of PPE was grouped as adhered to 
PPE (>50%) if the responses given by the participants as “Always 
(>95%) or Most of time” (50- 95%) and not adhered to PPE (<50%) if 
responded “Occasionally (20-50%) or Rarely (<20%)” for purpose of 
statistical analysis.

Inclusion criteria: Asymptomatic HCW between 18 to 60 years 
of age in SRM Medical College Hospital and Research Centre, a 
tertiary care hospital in Potheri, Chengalpattu district, Tamil Nadu, 
India, were included in the study.
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ABSTRACT
Introduction: The Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) infection has evolved into a pandemic disease. The 
present knowledge is mainly based on available numerator data 
of confirmed positive cases only. The asymptomatic and mildly 
symptomatic cases are not brought into picture for testing at all, 
which is a major contributor to the pandemicity and hence creating 
bias in the documentation and understanding of the disease. The 
magnitude of the exposure of Healthcare Workers (HCW) and their 
potential for asymptomatic transmission makes it critical to know the 
incidence of infection in the healthcare population.

Aim: To evaluate the seroprevalence of Immunoglobulin G (IgG) 
SARS-CoV-2 among the asymptomatic HCW.

Materials and Methods: This was a cross-sectional study 
conducted between January 2021 to February 2021 in SRM 
Medical College Hospital and Research Centre a tertiary care 
hospital in Potheri, Chengalpattu district, Tamil Nadu, India. The 
HCW were asked to complete the standardised questionnaire 
including the basic information, symptoms of COVID-19 illness 
and utility of Personal Protective Equipment (PPE) based on World 
Health Organization (WHO) risk assessment and management of 
exposure of HCW in the context of COVID-19. They were divided 
into two groups, the staff who had direct patient exposure as 

group 1 with 82 participants and staff without direct patient 
exposure as group 2 with 46 participants. The serodetection of IgG 
SARS-CoV-2 antibodies was done using the Chemiluminescence 
Immunoassay (CLIA). The obtained results were statistically 
analysed with Statistical Package for the Social Sciences (SPSS) 
version 20.0. A Chi-square test (χ2) was performed and a p-value 
less than 0.05 was considered statistically significant.

Results: A total of 128 HCW were studied. In group 1, there 
were 64.1% (n=82) of HCWs and in group 2 there were 35.9% 
(n=46) of HCWs. There were total of 74 (57.8%) males and 
54 (42.2%) females. No gender-specific differences were 
observed. The mean age in group 1 was 28.93 years and group 
2 was 32.2 years. The staffs older than 40 years were more 
commonly affected. Adherence to strict PPE protocol was 
observed in 92.6% (76/82) in group 1 and 82.6% (38/46) in 
group 2. The difference between the groups were statistically 
significant (p=0.025). In this study, though the seroprevalence 
of COVID-19 infection was 9.8% (n=8) in group 1 and 13% (n=6) 
in group 2, it was statistically not significant.

Conclusion: SARS-CoV-2 Serology study helps to identify 
the asymptomatic (unestimated) cases. The results of the 
seroprevalence suggest that the strict adherence to PPE protocol 
helps to prevent COVID-19.
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STATISTICAL ANALYSIS
The results were statistically analysed using the Statistical Package for 
the Social Science (SPSS) software version 20.0. The frequencies and 
percentages were representation of categorical variables. Quantitative 
variables were presented as mean and median. The differences in 
proportion between groups were analysed by Chi-square test (χ2) 
and p-value less than 0.05 was interpreted as statistically significant.

RESULTS
In the present study, a total of 128 HCWs were tested out of 1200 
(10.7%) HCWs in the hospital. There were 64.1% (n=82) of HCWs in 
group 1 with direct COVID-19 patient exposure; the health personnel 
included physicians, anaesthetists, intensivists, casualty medical 
officers and nurses and in group 2, there were 35.9% (n=46) of 
HCWs without direct patient exposure; the healthcare personnel 
included pathologists, microbiologists, biochemists and laboratory 
technicians. There were 69% (n=88) participants in the age group 
of 21-30 years, 25% (n=32) in the age group of 31-40 years, 3% 
(n=4) in the each age group of 41-50 and 51-60 years, respectively. 
The mean age in group 1 is 28.93 years and group 2 is 32.2 years. 
The median age in group 1 is 28 years and group 2 is 30 years. Of 
the study population, there were 68.3% (n=56) males, 31.7% (n=26) 
females in group 1 and 39.1% (n=18) males and 60.9% (n=28) 
females in group 2 [Table/Fig-2]. Participants worked for 6-12 hours 
shift; average of 5.4 days a week. After approximately a week duty 
they were advised self-isolation for a period of 14 days and also 
to take immune boosters, vitamin supplements and traditional 
medicine “Kabasura kudineer” [11].

Past medical illness was observed in 9.3% (n=12) in entire study 
population. The chronic medical illnesses among study population 
reported were hypothyroidism followed by bronchial asthma, and 
others include migraine and chronic eczema [Table/Fig-2].

Overall, in 10.9% of HCW, IgG SARS-CoV-2 antibodies were detected. 
The seroprevalence was 13% in the group 2 (6/46) whereas 9.8% 
in group 1 (8/82), but was statistically not significant [Table/Fig-3].

In this study, there was 4.5% (4/88) seropositive in the age group 
of 21-30, 18.75% (6/32) between 31-40 years and 50% (4/8) in the 
age group above 40 years and was statistically not significant. The 
COVID-19 seropositive males were 10.8% (8/74) and females were 
11.1% (6/54) [Table/Fig-4].

Adherence to strict PPE protocol was observed in 92.7% (76/82) in 
group 1 and 82.6% (38/46) in group 2. Seroprevalence of  7.89% 
(6/76) in group 1 and 10.52% (4/38) in group 2 among staff who 
strictly adhered to PPE protocol. It was observed that 7.3% (6/82) 
in group 1 and 17.4% (8/46) in group 2 were not strictly adherent to 

exclusion criteria: Healthcare professionals of more than 60 years 
of age, those who had  history of travel abroad in recent days, 
typical symptoms of COVID-19, immunised against COVID-19 and 
not giving consent were excluded from the study.

Sample size calculation: The sample size was calculated using 
the following formula, n=4pq/d2. The seroprevalence rate (Chen Y et 
al.,) [9] is p=17.1%,; q=1-p; d- allowable error. So, the total sample 
size required for this study was 115.

In the present study, 206 responses were received, of which 78 were 
excluded as they had history of COVID-19 infection (44), immunisation 
(21), acute flu like symptoms during the study (13) [Table/Fig-1]; none 
had travelled abroad during recent times of COVID-19 outbreak. 
Volunteers (128 HCWs) were eager to participate in the study to know 
their serology status. The eligible participants were categorised into 
two groups, staff who had direct patient exposure (high risk, group 1) 
and staff without direct patient exposure (low risk, group 2). 

[Table/Fig-1]: Flowchart of participant recruitment.

For the participants, under aseptic precaution, 2 mL of venous blood 
was collected in plain vacutainer without any anticoagulant. The serum 
was separated and processed for detection of IgG SARS-CoV-2 
antibodies, by Chemiluminescence Immunoassay (CLIA) method. This 
technology follows a similar concept to Enzyme Linked Immunosorbent 
Assay (ELISA) by taking advantage of high binding affinity between the 
viral antigen(s) and host antibodies but uses chemical probes that yield 
light emission through a chemical reaction to generate a positive signal 
(>1s/co positive). CLIA has an average time-to-result of 1-2 hours [10].

Characteristics

no. of cases (n=128)

total

Group 1 (n=82) Group 2 (n=46)

Serology <1 s/co Serology >1 s/co Serology <1 s/co Serology >1 s/co

Gender
Age (years)

Male Female Male Female Male Female Male Female

21-30 38 20 2 2 10 16 0 0 88 (68.8%)

31-40 12 4 4 0 6 4 0 2 32 (25%)

41-50 0 0 0 0 0 2 0 2 4 (3.1%)

51-60 0 0 0 0 0 2 2 0 4 (3.1%)

Type of healthcare personnel

•  Physician
•  Anaesthetists
•  Emergency medicine
•  Post graduates 
•  Medical interns
•  Nurse 

•  Pathologists
•  Microbiologists
•  Biochemists
•  Laboratory technicians

-

Past medical illness 8 4 12 (9.3%)

Adherence to PPE protocol (>50%) 70 6 34 4 114 (89.1%)

Adherence to PPE protocol (<50%) 4 2 6 2 14 (10.9%)

[Table/Fig-2]: Characteristics of Healthcare workers 
PPE: Personal protective equipment; s/co: sample-to cut-off ratio
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Category 

Ig G Serology 
(s/co)

Seroprevalence Chi-square p-value<1 >1

Group 1 (n=82) 74 8 9.8%

0.33  0.567Group 2 (n=46) 40 6 13.0%

Total (n=128) 114 14 10.9%

[Table/Fig-3]: Seroprevalence among healthcare workers.

Parameters

no. of cases (n=128)

p-value*

Group 1 (n=82) Group 2 (n=46)

Serology <1 Serology >1 Serology <1 Serology >1

Gender
Age (years)

Male Female Male Female Male Female Male Female

21-30 38 20 2 2 10 16 0 0 0.067

31-40 12 4 4 0 6 4 0 2 0.076

41-50 0 0 0 0 0 2 0 2 -

51-60 0 0 0 0 0 2 2 0 0.167

Adherence to PPE protocol (>50%) 70 6 34 4
0.025

Adherence to PPE protocol (<50%) 4 2 6 2

[Table/Fig-4]: Seroprevalence among subgroups of Healthcare workers.
PPE: Personal protective equipment
*chi-square test

PPE protocol. Seroprevalence of 33.3% (2/6) in group 1 and 25% 
(2/8) in group 2 among staff who did not strictly adhere to PPE 
protocol. The difference between the group is statistically significant 
(p-value=0.025) [Table/Fig-4].

DISCUSSION
In March 2020, COVID-19 infection was declared a pandemic 
disease, and until then in Tamil Nadu, there were only 20 cases. 
There was a significant increase in COVID-19 infected cases 
between the months of August and October 2020 in India [1]. Again 
in March 2021, there was surge of COVID-19 infection considered 
to be the second wave. The frontline healthcare professionals were 
at higher risk of contracting the infection due to their direct contact 
or indirect contact, with the infected patients. An infected HCW 
poses a risk to other patients under his or her care as well as to 
their fellow HCWs and family.

Serosurveillance of HCW is an important indicator of spread of 
SARS-CoV-2 and also helps in assessing the rate of infections 
within our HCWs [12]. Early identification of asymptomatic COVID-
19 individuals provide opportunity for close follow-up with screening 
test, to prevent end organ damage [13]. The screening methods for 
COVID-19 are employed only for symptom based screening by real 
time Reverse Transcription Polymerase Chain Reaction (RT-PCR), 
which is used widely to detect the infection [14].

However, several false negative cases have been reported owing to 
low viral load and inappropriate sample collection. There are recent 
studies showing that such cases can be screened by serology 
tests as they produce detectable quantities of immune response 
[15-17]. The serology testing was done using CLIA which has high 
sensitivity and high specificity. The results of seroprevalence study of 
the COVID-19 infection across the globe are varied according to the 
geographical location and outbreak of the infection. Few countries 
have recorded as high as 32.6% prevalence rate and others less than 
2% [18,19]. In the present study, the seroprevalence was 10.9% in 
asymptomatic HCWs.

A slight high seroprevalence among people aged more than 40 years 
was observed. Similar finding was noted by Baveja S et al., where 
the seroprevalence was high among people aged more than 50 
years [20]. This was considered to be either due to good serological 
response or higher exposure. Galan MI et al., did not report such 
age specific differences [21].

A study from Italy had reported high seropositivity among females, 
whereas the present study did not observe any gender specific 
differences in serological response and so were the studies 
conducted in Ahmedabad, Spain and USA [22-25].

The Spain study reported higher infection rate among doctors, 
nurses, and nurse assistant than technicians [21]. In contrast, the 
present study noted that slightly high seroprevalence among low 
risk HCWs Laboratory personnel (group 2) than the high risk HCWs 

(group 1). However, it was not significant statistically. Similarly, 
in a study conducted in Mumbai, there were no differences in 
seropositivity between staff of COVID-19 and non COVID-19 area 
of the hospital [20]. The low seroprevalence among COVID-19 
Intensive Care Unit (ICU) HCWs in New Jersey Hospital, United states 
[18] whereas high prevalence among HCWs not treating COVID-
19 patients in Essen Hospital, Germany [19]. A study conducted 
in  Belgium  by  Steensels  D  et  al.,  showed  6.4%  seroprevalence 
among hospital staff was associated with household contact of 
COVID-19 patients and not due to contact with COVID-19 patients 
in hospitals [26]. 

In the present study, it was noted that the staff those who adhered 
to PPE protocol were less affected than those who did not and 
the difference was statistically significant. This observation was 
supported by the study conducted in China during the second 
wave that  none of the 42600 HCWs caring for COVID-19 patients 
were infected, suggesting efficient, judicious and strict enforcement 
of precautionary Infection Prevention Control (IPC) measures. The 
strict adherence to PPE usage plays a key role for eliminating the 
COVID-19 infection [27]. Therefore, the risk of COVID-19 infection 
among HCWs was thought to be higher with community based 
transmission or by unprotected hospital exposure.

Limitation(s)
The limitation includes small sample size and single centre hospital 
based study. Many such multicentre seroprevalence studies with larger 
sample size will help in understanding the epidemiology of the illness.

CONCLUSION(S)
It is concluded that it would be more appropriate to study 
seroprevalence among healthcare workers at frequent intervals 
irrespective of exposure and symptoms, which helps not only to 
detect the asymptomatic cases but also assess the effectiveness 
and adherence to IPC measures. There should be strict, committed 
adherence to PPE protocol with utmost concentration. Increasing 
the awareness programme on PPE utility enhances understanding, 
carefulness, appropriate usage and disposal of PPE. It also reduces 
the non compliance of PPE especially among auxillary workers.
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