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ABSTRACT
Background: Nurses and paramedical staff face a high risk of infection due to excessive COVID-19 exposure. In this
study, SARS-CoV-2 antibodies were measured among nurses and paramedical staff, with an aim to determine the
seroprevalence of SARS-CoV-2 and the characteristics associated with it.
Methods: After obtaining IEC Clearance and informed consent from the study subjects, a cross sectional study was
conducted from August to September, 2020. Data was collected from 127 nurses and paramedical staff, Government
general hospital, Kurnool, selected by simple random sampling, using a semi-structured questionnaire and
chemiluminescence immunoassay test for which IgM antibodies cut off value was 10 AU/ml. Test results and
participant characteristics were recorded and data was analysed by MS Excel 13.
Results: Among the study participants, seroprevalence was found to be 2.4%. Majority were females (66.9%). Most
of them were aged 20-29 (24.4%) followed by 40-49 (19.7%) and 50-59 (10.2%) years. 56.7% were working in
COVID wards. 42.5% worked in 3-6 hour shifts.
Conclusions: The present study did show a low prevalence of IgM among nurses and paramedical staff. This might
be an indicator that the personal protection measures were effective. Further it can provide an overview of the current
seroprevalence of the health care workers.
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INTRODUCTION
The novel coronavirus SARS-CoV-2 is associated with a
severe respiratory manifestation, COVID-19, and presents
a challenge for healthcare systems worldwide. Human-tohuman transmission via droplets, contaminated hands or
surfaces has been described.1 Health care workers who
care for patients with COVID-19 are at risk for exposure
and infection.2 The incubation period can range from 2 to
14 days.3 Once infected, they can spread SARS-CoV-2 to
patients, coworkers, and others in the community.4
Serological testing can indirectly detect the presence of

infection. Serological testing is increasingly recognized as
a useful tool for management of the coronavirus disease2019 (COVID-19) pandemic.5 To maximize sensitivity,
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) seroprevalence could be defined as positivity of
any antibody isotype (IgG, IgM, or IgA), as detected by
chemiluminescent immunoassays (CLIA).6 In patients
infected with SARS-CoV-2, IgM antibodies are
detectable around 7 days of post infection.7 IgM is
usually the first antibody produced by the immune system
when a virus attacks. A positive IgM test indicates that
you may have been infected and that your immune system
has started responding to the virus. Early diagnosis,
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quarantine, and supportive treatments are essential to cure
patients.8 In the present study, nurses and paramedical
staff were taken as study participants because they play a
vital role between patient and rest of health care system.
The aim of this study was to determine the sero
prevalence of SARS-CoV-2 by chemiluminescent
immunoassays among Nursing and Paramedical staff and
to describe the characteristics associated with sero
positive results.

age group 30-39 years (Figure 1). 85 (66.9%) were
females (Figure 2). Only 3 (2.4%) were reactive to IgM
by CLIA test. Majority of them 125 (98.4%) were
asymptomatic. 116 (91.4%) had no comorbidities 74
(58.3%) worked in COVID-19 wards and labs. 54
(42.5%) worked in 3-6 hours shifts. Most of study
subjects 93 (73.2%) were not tested previously for
COVID-19 test.

METHODS
Current study was a cross sectional study conducted at
Government general hospital, Kurnool during August to
September 2020. The sample size arrived at was 100, by
using the formula;
4pq/l2
Where prevalence (p) was assumed as 50 percent and
allowable error (l) as 20 percent of p. In view of COVID19 pandemic, our Hospital administration offered
screening test for health care workers. Around 600 health
care workers accepted the screening test. Out of these,
127 nurses and paramedical staff who fulfilled inclusion
criteria (at least one year of work experience as a health
care professional in our institute, who gave consent for
the study and came for sample collection on the specified
days at our institute) were selected as study subjects by
simple random sampling. Those who were absent during
the specified days of sample collection were excluded.
Anti-SARS-CoV-2 IgM antibodies were detected in sera
using CLIA test. Cut off value proposed by manufacturer
was 10 AU/mL for IgM antibodies.9 Hence samples with
IgM concentration more than equal to 10 AU/ml were
considered positive (reactive). A semi structured
questionnaire was prepared and validated. Study subjects
were explained about questionnaire in local language.
The questionnaire consists of basic information, such as
age, gender, professional information (occupation,
hospital department, shift timing, duty hours) and
significant past history, quarantine history, travel history,
prior COVID-19 testing status. Test results and
participant characteristics were recorded.

Figure 1: Age distribution of study population.

Statistical analysis

Figure 2: Gender distribution of study population.

The collected data was analysed using Microsoft excel
sheet (version-13). Graphs and tables were generated
using Microsoft word and excel. All proportions have
been expressed as percentages and results were
interpreted.

The study subjects who were reactive to IgM, belongs to
age groups of 20-29, 40-49 and 50-59 years (Table 1).
1.6% females were reactive to IgM (Table 2). 1.6% staff
nurses were reactive to IgM (Table 3). 1.6% study
subjects who were reactive to IgM antibodies, were not
tested previously for COVID-19 (Table 4). 1.6% staff
nurses, who worked in COVID-19 wards were reactive to
IgM (Table 5). 1.6% staff nurses, who worked for 3-6
hours shifts were reactive to IgM (Table 6). 2.4% study
subjects who were reactive to IgM antibodies, were
asymptomatic (Table 7). 2.4% study subjects who were
reactive to IgM antibodies, had no comorbidities
(Table 8).

RESULTS
Out of 127 study participants, 59 (46.5%) were nurses
and 68 (53.5%) were paramedical staffs. Paramedical
staff includes lab technicians, female nursing organiser,
male nursing organiser, physician's assistants, emergency
medical technicians and sweepers. 57 (44.9%) belongs to
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Table 1: Seroprevalence of IgM antibodies according
to age distribution.
Age
(years)
20-29
30-39
40-49
50-59
60-69
Total

Report N (%)
Non reactive
30 (23.6)
57 (44.9)
24 (18.9)
12 (9.4)
1 (0.8)
124 (97.6)

Reactive
1 (0.8)
0
1 (0.8)
1 (0.8)
0
3 (2.4)

Total
N (%)
31 (24.4)
57 (44.9)
25 (19.7)
13 (10.2)
01 (0.8)
127 (100)

*Seroprevalence to IgM were found in the age groups of 20-29,
40-49 and 50-59 years.

Table 2: Seroprevalence of IgM antibodies according
to gender distribution.
Gender
Female
Male
Total

Report N (%)
Non reactive
83 (65.3)
41 (32.3)
124 (97.6)

Reactive
2 (1.6)
1 (0.8)
3 (2.4)

Total
N (%)
85 (66.9)
42 (33.1)
127 (100)

*1.6% females were reactive to IgM.

Table 3: Seroprevalence of IgM antibodies according
to occupation.
Occupation
Paramedical
staff
Staff nurse
Total

Report N (%)
Non reactive

Reactive

Total
N (%)

67 (52.7)

1 (0.8)

68 (53.5)

57 (44.9)
124 (97.6)

2 (1.6)
3 (2.4)

59 (46.5)
127 (100)

*1.6% staff nurses were reactive to IgM.

Table 4: Seroprevalence of IgM antibodies according
to prior COVID-19 test.
Prior
COVID-19
test
Negative
Positive
Not tested
Total

Report N (%)
Non reactive
30 (23.6)
3 (2.4)
91 (71.6)
124 (97.6)

Reactive
1 (0.8)
0
2 (1.6)
3 (2.4)

2 spread in health care settings and associated
communities. In the present study, seroprevalence was
found to be lower (2.4%) among nursing and paramedical
staff, which could be explained by sufficient availability
of personal protective equipment, proper donning and
doffing by health care workers because of effective
training before duties, coupled with timely case
identification and effective contact tracing and
quarantines for those who worked in COVID-19 wards
and labs. This study is similar to a cross-sectional study
conducted among 100 health care workers in Rajasthan,
where the prevalence of IgM was found to be 8% among
health care workers.10
Table 5: Seroprevalence of IgM antibodies according
to COVID-19 exposure.
COVID
related
duty
Yes
No
Total

*1.6% study subjects who were reactive to IgM antibodies, were
not tested previously for COVID-19.

DISCUSSION
COVID-19 has brought into sharp focus the need for
every nation to invest the nurses and midwives as part of
their commitment to achieve Universal health coverage.
Understanding the prevalence of and factors associated
with SARS-CoV-2 infection among health care workers
who care for COVID-19 patients are important for
planning effective strategies for minimizing SARS-CoV-

Non reactive

Reactive

Total
N (%)

72 (56.7)
52 (40.9)
124 (97.6)

2 (1.6)
1 (0.8)
3 (2.4)

74 (58.3)
53 (41.7)
127 (100)

*1.6% staff nurses, who worked in COVID-19 wards were
reactive to IgM.

Table 6: Seroprevalence of IgM antibodies
according to duration of work.
Duration of
work
(hours)
3-6
7-9
>10
Total

Report N (%)
Non reactive
52 (40.9)
49 (38.6)
23 (18.1)
124 (97.6)

Reactive
2 (1.6)
0
1 (0.8)
3 (2.4)

Total
N (%)
54 (42.5)
49 (38.6)
24 (18.9)
127 (100)

*1.6% staff nurses, who worked for 3-6 hours shifts were
reactive to IgM.

Table 7: Seroprevalence of IgM antibodies according
to symptoms.

Total
N (%)
31 (24.4)
3 (2.4)
93 (73.2)
127 (100)

Report N (%)

Symptoms

Report N (%)
Non reactive
1 (0.8)
1 (0.8)

Reactive
0
0

Total
N (%)

Cough
1 (0.8)
Sore throat
1 (0.8)
No
125
122 (96.1)
3 (2.4)
symptoms
(98.4)
Total
124 (97.6)
3 (2.4)
127 (100)
*2.4% study subjects who were reactive to IgM
antibodies, were asymptomatic.
The presence of IgM in the serum is potentially
associated with an acute phase of infection.The timing of
the blood collection and the variable early immune
response can affect the interpretation of the serological
results. In a study conducted by Sotgiu, males showed
higher prevalence of IgM compared to females (24.3%
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vs. 9.1%) whereas in the present study, there is high
prevalence of serum IgM in females compared to males.11
2.4% who were reactive to SARS-COV-2 IgM antibodies
were asymptomatic. Therefore testing only in
symptomatic individuals can lead to underestimation of
SARS-COV-2 seroprevalence. As 73.2% of study
subjects were not tested previously for COVID-19,
improving surveillance in health care workers during the
COVID-19 pandemic can prevent the spread.
Table 8: Seroprevalence of IgM antibodies according
to comorbidity.
Comorbidity

Report N (%)

Total
N (%)

Non reactive Reactive
Diabetes
5 (3.9)
0
5 (3.9)
mellitus
Hypertension 6 (4.7)
0
6 (4.7)
No
113 (89.0)
3 (2.4)
116 (91.4)
comorbidity
Total
124 (97.6)
3 (2.4)
127 (100)
*2.4% study subjects who were reactive to IgM
antibodies, had no comorbidities.
The health regulatory bodies should start with training
and education of medical and supporting staff including
nurses, technicians, paramedics, receptionists and
cleaners through online mandatory courses according to
the updated protocols as issued by the WHO and Centre
for disease control (CDC) in order to protect HCWs from
hospital-acquired COVID-19 infection.12,13 Awareness for
COVID-19 infections is crucial even in non COVID-19
wards.
Limitations
The main limitation of current study was that results
obtained cannot be generalised to general population.
Because, only those who were present during sample
collection were included.
CONCLUSION
Low seroprevalence was observed in this study in view of
personal protective equipment usage and infection control
training. Enhanced screening, including frequent testing
of health care workers, and adherence to strict local
hygiene standards in hospitals could reduce SARS-CoV-2
transmission. Ensure the health and safety of health care
workers, both at work and in the community.
ACKNOWLEDGEMENTS
Authors are thankful to, Dr. P. Chandrasekhar, for his kid
support in study, all faculty and seniors of department of
community medicine for their support and encouragement
and the study participants for their co-operation.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
REFERENCES
1.

Korth J, Wilde B, Dolff S, Anastasiou OE,
Krawczyk A, Jahn M, et al. SARS-CoV-2-specific
antibody detection in healthcare workers in
Germany with direct contact to COVID-19 patients.
J Clinl Virol. 2020:13:104437.
2. Stubblefield WB, Talbot HK, Feldstein L, Tenforde
MW, Rasheed MA, Mills L, et al. Seroprevalence of
SARS-CoV-2 among frontline healthcare personnel
during the first month of caring for COVID-19
patients. Clin Infect Dis. 2020;ciaa936.
3. Shanmugaraj B, Siriwattananon K, Wangkanont K,
Phoolcharoen W. Perspectives on monoclonal
antibody therapy as potential therapeutic
intervention for Coronavirus disease-19 (COVID19). Asian Pac J Allergy Immunol. 2020;38(1):10-8.
4. Cabezón-Gutiérrez L, Custodio-Cabello S, PalkaKotlowska M, Oliveros-Acebes E, García-Navarro
MJ, Khosravi-Shahi P. Seroprevalence of SARSCoV-2-specific antibodies in cancer outpatients in
Madrid (Spain): A single center, prospective, cohort
study and a review of available data. Cancer Treat
Rev. 2020;90:102102.
5. Krammer F, Simon V. Serology assays to manage
COVID-19. Science. 2020;368:1060-1.
6. Garcia-Basteiro AL, Moncunill G, Tortajada M.
Seroprevalence of antibodies against SARS-CoV-2
among health care workers in a large Spanish
reference hospital. Nat Commun. 2020;11:3500.
7. Xiang F, Wang X, He X, Peng Z, Yang B, Zhang J,
et al. Antibody detection and dynamic
characteristics in patients with COVID-19. Clin
Infect Dis. 2020;71(8):1930-4.
8. Zhai P, Ding Y, Wu X, Long J, Zhong Y, Li Y. The
epidemiology, diagnosis and treatment of COVID19. Int J Antimicrob Agents. 2020;55(5):105955.
9. Infantino M, Grossi V, Lari B, Bambi R, Perri A,
Manneschi M, et al. Diagnostic accuracy of an
automated chemiluminescent immunoassay for anti
SARS-CoV-2 IgM and IgG antibodies: an Italian
experience. J Med Virol. 2020;92(9):1671-5.
10. Dave M, Vijayvargiya R, Poswal L, Bedi V, Sharma
M, Deval N. Study of COVID-19 Seroprevalence
Among Healthcare Workers at Dedicated COVID
Hospital in Southern Rajasthan:Indian J Clin
Practice. 2020.
11. Sotgiu G, Barassi A, Miozzo M, Saderi L, Piana A,
Orfeo N, et al. SARS-CoV-2 specific serological
pattern in healthcare workers of an Italian COVID19 forefront hospital. BMC Pulm Med.
2020;20(1):1-6.
12. Farooq I, Ali S. COVID-19 outbreak and its
monetary implications for dental practices, hospitals

International Journal of Community Medicine and Public Health | February 2021 | Vol 8 | Issue 2 Page 730

Keerthana M et al. Int J Community Med Public Health. 2021 Feb;8(2):727-731

and healthcare workers. Postgrad Med J.
2020;96(1142):791-2.
13. Ahmed N, Shakoor M, Vohra F, Abduljabbar T,
Mariam Q, Rehman MA. Knowledge, awareness
and practice of health care professionals amid
SARS-CoV-2, corona virus disease outbreak. Pak J
Med Sci. 2020;36:S4.

Cite this article as: Keerthana M, Pushpalatha S,
ShanthiKumari S, Savolu CS, Sreedevi A. A sero
epidemiological study of SARS-CoV-2 among
nursing and paramedical staff in government general
hospital, Kurnool. Int J Community Med Public
Health 2021;8:727-31.

International Journal of Community Medicine and Public Health | February 2021 | Vol 8 | Issue 2 Page 731

