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Abstract

: The novel SARS-CoV-2 virus is the causative agent of coronavirus
disease 2019 (COVID-19). This virus has spread to over 220 countries, infecting
more than 700 million individuals worldwide. This study aimed to investigate the
serum prevalence of IgM and IgG anti-SARS-CoV-2 antibodies among healthcare
workers at Sabzevar Vasei Hospital.

. This cross-sectional descriptive-analytical study was
conducted on 165 healthcare workers at Sabzevar Vasei Hospital in March 2021.
Participants were divided into three groups for comparison: medical staff (95
individuals), service staff (44 individuals), and administrative staff (26 individuals).
A 5 mL blood sample was collected from each participant, and serum levels of
IgM/1gG antibodies against SARS-CoV-2 were measured using the ELISA method.
Data were analyzed using SPSS software, with a significance level set at P < 0.05.

: Of a total of 165 participants, 58.2% were women and 41.8% men, with a
mean age of 35.84 + 7.76 years. IgM antibodies against SARS-CoV-2 were positive
in 9 individuals (5.5%), while 1gG antibodies were positive in 106 individuals
(64.2%). Additionally, service staff and medical staff had significantly higher rates
of positive antibody tests compared to administrative staff (P = 0.03).

: The findings indicate that 5.5% of participants had an active infection,
while 64.2% had evidence of a prior SARS-CoV-2 infection. This higher
seroprevalence among healthcare workers may be attributed to greater occupational
exposure, the lack of an effective vaccine at the time, and insufficient infection
prevention equipment.
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Introduction

COVID-19 is a highly contagious viral disease
caused by the SARS-CoV-2 virus. The first cases
were reported in Wuhan, China, in December 2019,
and the virus rapidly spread worldwide, prompting
the World Health Organization (WHO) to declare a
global pandemic in March 2020. As of March 2025,
SARS-CoV-2 has infected over 700 million people
in more than 220 countries, leading to
approximately 7 million deaths. In Iran, more than
7.5 million confirmed infections and over 146,000
deaths were recorded during the same period.

In severe cases of COVID-19, the overactivation
of the immune system triggers a "cytokine storm,"”
which is characterized by the excessive release of
pro-inflammatory cytokines (e.g., IL-6, TNF-o),
resulting in systemic inflammation. The human
immune system responds to SARS-CoV-2 by
producing IgM and 1gG antibodies, which are
detectable in blood 3-6 days and 14 days post-
infection, respectively. I1gM indicates recent
exposure, while 1gG suggests prior infection, aiding
in determining the timeline of infection.

Healthcare workers (HCWs) faced
disproportionate  exposure,  accounting  for
approximately 35% of COVID-19 cases despite
representing only 2—3% of the population. Hospital
staff, particularly those in direct patient care, were at
higher risk than the general population.
Seroprevalence among healthcare workers (HCWs)
varies significantly. Some studies report antibody
positivity rates of approximately 10%, even in areas
of high prevalence. Given the occupational hazard
posed by SARS-CoV-2, assessing antibody
frequency is crucial. This study aimed to evaluate
IgM/1gG seroprevalence among HCWs at Sabzevar
Vasei Hospital in March 2021.

Methodology

This cross-sectional, descriptive-analytical study
was conducted at Sabzevar Vasei Hospital (a
COVID-19 referral center) from March 1-29, 2021.
Out of 700 hospital staff, 165 were randomly
selected, stratified by role: 95 medical staff, 44
service staff, and 26 administrative/educational staff.
This group included 96 women (58.2%) and 69 men
(41.8%). The study was approved by the Sabzevar
University of Medical Sciences Ethics Committee
(IR.MEDSAB.REC.1399.161).

Inclusion criteria included:
1. Current employment at VVasei Hospital
2. Provision of informed consent
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Exclusion criteria comprised:

1. Withdrawal of consent

2. Sudden death during the study period

3. Active COVID-19 infection or quarantine status
4. Prior administration of inactivated COVID-19
vaccines (Sinopharm or Barkat)

Participants first completed a questionnaire about
demographic characteristics (age, sex, occupational
group), medical history (underlying conditions), and
COVID-19 exposure history (prior RT-PCR testing).
Then, researchers collected 5 mL venous blood
samples from each participant. Following serum
separation, we quantified IgM and IgG antibodies
against SARS-CoV-2 using Pishtaz Teb ELISA kits
(Tehran, Iran), which have the following
performance characteristics: 1gG: 94.1% sensitivity,
98.3% specificity; IgM: 85.4% sensitivity, 99.4%
specificity. The manufacturer-defined positivity
cutoff was 1.1.

In the study, SARS-CoV-2 antibody frequencies
were compared across demographic and clinical
variables (age, sex, occupational group, department,
comorbidities, and RT-PCR history) using chi-square
tests. Statistical significance was set at P < 0.05 for
analyses.

Results

Study Population: The study included 165
participants.
Serum Antibody Prevalence: Serological
analysis of the 165 participants revealed IgM
antibody positivity in 9 individuals (5.5%), with
concentrations ranging from 0.08 to 2.40 U/mL
(mean: 0.54 + 0.38 U/mL). IgG antibodies were
detected in 106 participants (64.2%), with
concentrations between 0.12 and 3.10 U/mL
(mean: 1.33 £0.71 U/mL).
IgM Antibody Analysis by Demographic
Variables: Due to the limited number of IgM-
positive cases (n=9), statistical analysis was not
performed. This study presented the distribution
of anti-SARS-CoV-2 IgM seropositivity across
demographic  variables among  hospital
employees.
IgG Antibody Analysis by Demographic
Variables: This research presented the
distribution  of  anti-SARS-CoV-2 1gG
seropositivity across demographic variables
among employees of Sabzevar Vasei Hospital.
Statistical analyses revealed significantly
higher 1gG seroprevalence among older



Evaluation of antibodies against SARS-CoV-2 in Sabzevar...

individuals (independent t-test, P=0.04) and
women  (¥*>=0.03). Fisher's exact test
demonstrated  significant  variation by
occupational group (P=0.03) and workplace
(P<0.001), while no significant association was
found with underlying comorbidities (¥*=0.07).
Notably, individuals with prior RT-PCR-
confirmed COVID-19 showed significantly
higher IgG levels (2, P<0.001).

Discussion

The highest seroprevalence of anti-SARS-
CoV-2 antibodies was observed among service
staff (72.7%) and medical staff (66.3%), likely
due to inconsistent use of personal protective
equipment (PPE) or frequent contact with
contaminated surfaces in the workplace. These
findings align with international studies
conducted in Spain, which reported higher
seropositivity among physicians, followed by
nurses and laboratory staff. Additionally, studies
in Pakistan and Spain found elevated antibody
prevalence in healthcare workers (17% and
10.2%, respectively) compared to other
occupations. A study in Gilan, Iran, similarly
reported a higher seroprevalence among
healthcare workers (29%) compared to the
general population (22%).

Notably, ICU staff exhibited the highest
antibody  positivity  (88.5%), significantly
exceeding rates in wards (68.3%), emergency
departments (62.3%), and administrative settings
(22.7%). This disparity may reflect prolonged
exposure to critically ill patients in high-risk,
confined environments.
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Among IgG-positive individuals, 6.6% had
underlying comorbidities, a lower proportion
than reported by Poustchi et al. (18%) for the
general population. Additionally, 95.3% of
seropositive healthcare workers had a prior RT-
PCR-confirmed COVID-19 infection, consistent
with findings from Galan et al. (90.8%) in Spain.
This underscores the occupational hazard posed
by frequent exposure to COVID-19 patients,
leading to higher infection rates among
healthcare workers.

Conclusion

Our study found that 5.5% of Sabzevar Vasei
Hospital employees had active SARS-CoV-2
infections in March 2021, while 64.2% showed
serological evidence of prior infection. This high
prevalence likely reflects occupational exposure
risks, limited access to effective vaccines at the time,
and insufficient infection prevention measures in
healthcare settings.
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