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ABSTRACT
Objective In this study, we aimed to find the 
seroprevalence of healthcare workers (HCWs) of Pakistan 
involved in the treatment and care of patients with 
COVID-19.
Setting This was a cross- sectional study and total of 15 
000 HCWs involved in providing services and care to the 
patients with COVID-19 were randomly selected from all 
over Pakistan.
Participants Informed consent was taken from all 
participants and were included according to inclusion 
and exclusion criteria. All testing was done on serum 
samples for the qualitative detection of SARS- CoV-2 IgG 
antibodies using Abbott Chemiluminescent microparticle 
immunoassay. An index of 1.4 was used as a cut- off to 
mark reactive and non- reactive cases. SPSS V.23.0 was 
used for data analysis.
Outcome Immune status of the study population depicting 
seroprevalence among HCWs.
Results Out of all the candidates, majority of the HCWs 
were men (61.9%) and were doctors (62.4%). The mean 
age of participants was 32.8 years (SD 8.7) and majority 
were asymptomatic (51.8%). In this study, 33% of the 
HCWs were reactive for SARS- CoV-2 IgG antibody. Around 
44% of the reactive cases were asymptomatic. The 
symptoms more significantly associated with seropositivity 
were: fever (OR 1.31; 95% CI 1.16 to 1.48), headache (OR 
2.43; 95% CI 2.16 to 2.73), cough and shortness of breath 
(OR 2.10; 95% CI 1.91 to 2.31), loss of sense of smell or 
taste (OR 3.70; 95% CI 3.29 to 4.17) (p<0.001). Factors 
which showed significant association with the presence 
of antibodies were professional category (absolute risk 
(AR) 0.09; OR 1.46; 95% CI 1.36 to 1.56), availability of 
protective masks (AR 0.02; OR 0.90; 95% CI 0.84 to 0.96), 
safety goggles (AR 0.02; OR 0.90; 95% CI 0.84 to 0.97) 
and living arrangements (AR 0.03; OR 1.12; 95% CI 1.04 
to 1.20) (p<0.05).
Conclusion Our study showed a high seropositivity of 
HCWs dealing with patients with COVID-19 in Pakistan 
revealing significant association with professional 
category, nature of work place and precautions taken 
while performing duties.

INTRODUCTION
COVID-19 associated with SARS- CoV-2 has 
emerged as a pandemic. Since the identifica-
tion of initial cases of this atypical pneumonia, 
there has been an exponential increase in the 
number of cases worldwide.1 Some of the few 
causes of this exponential increase in number 
include high- transmission rate especially 
among the asymptomatic cases, poor health-
care strategies and limited knowledge about 
the COVID-19.2 Subclinical or asymptomatic 
cases are one of the major challenges in this 
pandemic as it is presumed that these cases 
can play a major role in infection spread while 
remaining undiscovered in the community.

As of 22 August 2020, confirmed cases of 
COVID-19 in Pakistan are 292 150 with 731 
critical cases and 275 317 recoveries.3 The 
correct estimate of the spread of COVID-19 
in Pakistan is still not clear, posing a huge 
challenge to healthcare agencies of Pakistan. 
Most of the mildly symptomatic, asymptom-
atic cases and the cases belonging to areas 
of limited resources who are not tested via 
government healthcare agencies can easily be 
missed and the actual number of the affected 
individuals remains unidentified. The risk of 

Strengths and limitations of this study

 ► First study in the country to report seroprevalence of 
COVID-19 IgG among healthcare workers.

 ► Health policy makers can use the findings of our 
study to make better strategies.

 ► High- risk subgroups of healthcare workers and 
high- risk health departments were identified.

 ► Only the antibody against the N protein of SARS- 
CoV-2 was assessed.

 ► Subjects were not followed up to understand the du-
ration of seropositivity.
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COVID-19 among healthcare workers (HCWs) of Pakistan 
is still not clear. Studies have revealed that 9% of the indi-
viduals in Italy and 26% of the individuals in Spain who 
were tested positive for COVID-19 via reverse transcrip-
tase PCR (RT- PCR) in prevalence studies were HCWs.4 5 
In accordance with other coronaviruses, HCWs- associated 
transmission of COVID-19 appears to play a major role 
in infection spread. One prevalence study suggested that 
more than 40% of the diagnosed cases of COVID-19 were 
assumed to have been acquired from HCWs.6

Majority of the SARS- CoV-2 infected cases remain 
asymptomatic and the virus may be far more widely 
distributed than experts may believe.7 During the first 21 
days of SARS- CoV-2 infection, reasonable increases are 
observed in virus- specific IgM and IgG titers.8 According 
to one estimate, herd immunity can be ensured if around 
50%–67% of the population develops immunity against 
SARS- CoV-2.9 Seroconversion is determined by analysing 
antibody status of the population.9 10 Serosurveillance 
of HCWs is an important indicator of COVID-19 spread 
as they fall in the category of population which is most 
exposed to SARS- CoV-2 infection.

In this study, we aimed to find the seroprevalence of 
HCWs of Pakistan involved in the management and care 
of patients with COVID-19. This study will help to iden-
tify the high- risk subgroups of HCWs, high- risk depart-
ments and different factors associated with the risk of 
SARS- CoV-2 infection.

METHODOLOGY
Subject selection
A total of 15 000 HCWs both men and women were 
randomly selected for this study from all over Paki-
stan. A list of healthcare centres who were authorised 
to treat and diagnose patients with COVID-19 was 
issued by government officials of Pakistan and only 
the HCWs involved in providing services and care in 
these centres were involved in this study. All doctors, 
nurses/para medical staff and medical laboratory tech-
nologists in Pakistan are registered in Pakistan Medical 
Council health registry, Pakistan Nursing Council and 
Medical Laboratory Technology Association of Paki-
stan, respectively. The registration number of all health-
care professionals was confirmed from the authorities 
before including them in the study. The HCWs with 
no interaction with patients with COVID-19 (either 
direct contact or dealing with patient samples) or the 
workers who were not present on duty in the last one 
month from the date of commencement of study were 
excluded. Moreover, HCWs who were already involved 
in some clinical trials of COVID-19 were not involved 
in the study. All participants were explained the objec-
tive of the study and the HCWs showing active signs and 
symptoms compatible with COVID-19 were not involved 
in the study as they might be a risk to the team members 
of the laboratory taking samples and most probably be 
in the initial phase of the infection in which IgG is not 

likely to be present. After taking a written informed 
consent, the participants were asked to fill a question-
naire in which they had to mention their age, gender, 
professional category, place and nature of duty, kind of 
personal protective equipment (PPE) provided to them, 
presence of sign and symptoms and living arrange-
ment. A 3 mL random blood sample was collected from 
each participant to assess immunological response. 
Sample was collected by trained phlebotomist wearing 
appropriate PPE. Our laboratory centres are located 
throughout the country; therefore, our own designated 
sample collection team was sent to collect samples from 
all the participants. No local occupational health nurses 
were involved in sample collection. All the samples 
collected were transported immediately to the labora-
tory where those were centrifuged at 5000g for 5 min to 
separate sera for analysis.

Patient and public involvement
HCWs involved in providing services and care to the 
patients with COVID-19 were involved in the design and 
conduct of this study. Discussion sessions were arranged 
with a group of HCWs to discuss the feasibility of the 
project, designing proforma, outcome measures and 
sample collection procedure. This discussion group 
considered participants’ priorities and preferences while 
designing the study. All the participants will be informed 
about the results of the study after publication through 
phone calls and lab reports posted if desired by the study 
participants.

Laboratory analysis
Analysis was done on serum samples for the qualitative 
detection of SARS- CoV-2 IgG antibodies using Food and 
Drug Administration (FDA) approved Abbott Chemilu-
minescent Microparticle Immunoassay on Abbott Alinity 
Ci. This is an Emergency Use Authorization- granted assay 
with a specificity of 99.6% and sensitivity of 96.7% for 
COVID-19 confirmed cases with more than 14 days of 
symptoms. An index of 1.4 was used as a cut- off to mark 
reactive and non- reactive cases. Cases with results greater 
than the cut- off value were marked as reactive and those 
with results less than the cut- off were declared as non- 
reactive for SARS- CoV-2 IgG antibodies.

Statistical analysis
SPSS V.23.0 was used for data analysis. Seroprevalence 
was calculated and associations between variables of the 
study were tested via χ2 and Fisher’s exact test using p 
value <0.05 as significant. Relative risk was expressed as 
OR.

RESULTS
Baseline characteristics of the participants
A total of 16 882 HCWs were randomly approached for 
the survey between 1 July 2020 and 20 July 2020. Of 
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these, 1672 were excluded from the survey on the basis of 
exclusion criteria, 210 fulfilled the inclusion criteria but 
refused to participate and 15 000 cases were selected with 
a total participation rate of 88.8%. These HCWs included 
doctors, nurses and paramedical staff directly involved 
in providing medical care to the patients with COVID-
19. Out of all the cases, majority of the HCWs were men 
(61.9%) and were doctors (62.4%) followed by paramed-
ical staff (22%). The mean age of participants was 32.8 
years±8.7 and majority were asymptomatic (51.8%). The 
nature of PPE provided to HCWs, the place of duty, living 
arrangements along with some other characteristics of 
the participating HCWs are mentioned in table 1.

Seroprevalence of SARS-CoV-2 IgG antibodies among the 
HCWs
In this study, 33% of the HCWs were reactive for 
SARS- CoV-2 IgG antibody and maximum percentage 
of HCWs (46%) showing seropositivity was between 
23 and 30 years of age. Out of all the tests conducted, 
maximum number of participants were from Punjab 
(10 943) followed by Khyber Pakhtunkhwa (2606) 
(figure 1). City wise seropositivity is given in figure 2. 
Among the reactive cases, 40% of the HCWs performed 
duties in general COVID-19 ward, 28% were working in 
outpatient department receiving patients with COVID-
19, 20% in COVID-19 isolation and quarantine centres 

Table 1 Baseline characteristics of healthcare workers participating in the study

Groups Subgroups Total number Percentages

Gender Male 9282 61.9

Female 5718 38.1

Age (years) Mean 32.8±8.7

Category Doctor 9362 62.4

Nurse 2260 15.1

Paramedics 3378 22.5

Place of duty General ward 6327 42.2

OPD/clinic 4010 26.7

COVID-19 quarantine centre 291 1.9

COVID-19 isolation ward 2820 18.8

HDU/ICU 1445 9.6

Emergency unit 32 0.2

Laboratory 32 0.2

Operation theatre 43 0.3

Tyvek suits Not available 7784 51.9

Available 7216 48.1

Face shield Not available 9518 63.5

Available 5482 36.5

Safety goggles Not available 10 299 68.7

Available 4701 31.3

Gloves Not available 3849 25.7

Available 11 151 74.3

N95 masks Not available 6514 43.4

Available 8486 56.6

Surgical masks Not available 4149 27.7

Available 10 851 72.3

Asymptomatic 7768 51.8

Reported COVID-19 compatible 
symptoms within last 2 months

6260 41.7

Experienced generalised fatigue only 972 6.5

Living arrangement Living in hostel/single family 6089 40.5

Living with family 8911 59.5

HDU, High Dependency Unit; ICU, intensive care unit; OPD, Out Patient Department.
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and 10% were working in COVID-19 high dependency 
units with patients having severe symptoms requiring 
mechanical respiratory support.

Around 2223 (44%) of the reactive cases were asymp-
tomatic. The symptoms more significantly associated with 
seropositivity were: low grade fever only (OR 1.31; 95% 
CI 1.16 to 1.48), high grade fever with headache (OR 
2.43; 95% CI 2.16 to 2.73), fever with cough and short-
ness of breath (OR 2.10; 95% CI 1.91 to 2.31), Loss of 
sense of smell or taste only (OR 3.70; 95% CI 3.29 to 4.17) 
(p<0.001). Factors which showed significant association 
with the presence of antibodies were gender, professional 
category, availability of protective masks, safety goggles 
and living arrangements (p<0.05). Absolute risk (AR) 
and relative risk of different variables expressed in terms 
of OR are given in table 2.

DISCUSSION
Serosurveys are essential in the management of infectious 
diseases to assess the immunity in a population.11 This is 
the first study reporting SARS- CoV-2 IgG antibodies sero-
prevalence among HCWs in Pakistan who are the front-
line warriors in this pandemic. Pakistan is a developing 
nation with limited medical resources and HCWs are 
not provided with all the necessary equipment to protect 
themselves from this deadly virus. In this study, we found 
a seropositivity of 33% among HCWs of Pakistan with 
highest seropositivity in the Punjab region of Pakistan 
with maximum disease burden.3 The association of anti-
bodies with virus neutralisation, correlation of antibody 
titers with protection against re- infection and difference 
in immunological response of symptomatic and asymp-
tomatic cases is still unclear.12 However, the role of serolog-
ical assays in assessing the prevalence of COVID-19 in the 
community is unquestionable.13 We designed this study 
to investigate seroprevalence of SARS- CoV-2 IgG anti-
bodies among the population involved in direct dealing 
with patients with COVID-19 (either the patients or direct 
dealing with patient samples) with FDA- approved assay 
having high analytical performance capable to identify 
IgG antibodies against N protein of the virus.14 The HCWs 
showing active signs and symptoms were excluded from 
the study to reduce the risk of exposure of laboratory 
staff collecting blood samples and also due to the proba-
bility of HCWs being present in acute phase of the infec-
tion when IgG is not developed enough to be detected 
by the assay. Given the fact that HCWs are at a very high 
risk of COVID-19, from our findings with a seropositivity 
of 33% among HCWs, it can be assumed that Pakistani 
population is still far from reaching more than 60% herd 
immunity level that is required for community protection 
against the infection.15 Low OR of some of the PPE (like 
protective masks) might be due to the fact that despite of 
existence, the PPE was not being used properly or they 
were not available in adequate quantity.

To date, many studies have been conducted worldwide 
to unfold prevalence of SARS- CoV-2 IgG antibodies among 
HCWs. Screening of symptomatic HCWs has been done 
with the help of RT- PCR in some surveillance studies and it 
was found that almost 18% of the HCWs were infected by 
SARS- CoV-2.16 17 Another screening study on asymptom-
atic HCWs revealed that 3% of the staff was SARS- CoV-2 
positive by RT- PCR .18 In one study, the authors speculated 
that frontline HCWs are more prone to be infected by the 
virus. Not only the health professionals who are working 
in the dedicated COVID-19 health facilities are expected 
to be exposed but also the workers who are performing 
duties in other specialties where patients with SARS- CoV-2 
are admitted for other reasons.19 A study conducted on 
women admitted in labour room to give birth showed 
that 15% of the expecting mothers were SARS- CoV-2 posi-
tive and another study in old care home revealed 4% of 
the residents to be positive.20 21 A recent seroprevalence 
study conducted in Denmark showed that 4% of the 
HCWs showed seropositivity against SARS- CoV-2 and the 

Figure 1 Total number of tests conducted in each Province 
of Pakistan and respective seropositivity.

Figure 2 Seropositivity of healthcare workers in different 
cities of Pakistan.
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risk of viral infection was related to the level of exposure 
to the infected patients.22 This study also revealed that 
seroconversion was higher in male HCWs as compared 
with female HCWs but the authors attributed this finding 
to higher frequency of critical illness in men rather 
than higher susceptibility of infection in male gender.22 
This finding is in accordance with our study in which 
male HCWs showed more frequent seroconversion as 
compared with female HCWs and seropositivity had an 
association with direct contact with the patients.

An Italian study found that 4.6% of the HCWs were 
seropositive, majority were men and low prevalence was 
found in asymptomatic cases.23 All these findings are in 
accordance with our study which yielded similar find-
ings. Another study conducted at a large Spanish hospital 
found a seroprevalence of 9.3% in a random sample of 
healthcare professionals and the authors concluded that 
HCWs are at a higher risk to acquire SARS- CoV-2 infec-
tion from fellow workers or directly from the patients.24 
Our study revealed that there is a significant association 

between presence and absence of PPE and seropositivity. 
Some studies suggest that seropositivity is attributable 
to institutional application of proper PPE use hospitals 
which prepared well before time for this pandemic had 
a lower infection rate among their HCWs.23 A special 
communication regarding risk assessment of HCWs 
performing duties at high- risk areas suggested that lack 
of understanding of the disease course, improper use of 
PPE, stress at work, unavailability of screening tests and 
lack of resources are the major factors leading to high 
rate of infection among this cohort.25 Our study has some 
limitations like only the antibody against the N protein 
was assessed, subjects were not followed up to understand 
the duration of seropositivity and protection from getting 
re- infected again.

CONCLUSION
This is a large- scale study conducted in all provinces of 
Pakistan showing a high seropositivity of HCWs dealing 

Table 2 Factor analysis of different variables associated with seropositivity

Groups Subgroups Non- reactive Reactive P value OR 95% CI AR RR

Gender Male* 6117 (41%) 3165 (21%) <0.001 0.87 0.81 to 0.94 0.03 0.91

Female 3933 (26%) 1785 (12%)

Category Doctor* 6572 (44%) 2790 (19%) <0.001 1.463 1.365 to 1.568 0.09 1.31

Nurse 1409 (9%) 851 (6%)

Paramedics 2069 (14%) 1309 (8%)

Place of duty General ward/Isolation 
centres/operation 
theatre/lab*

9100 (61%) 4455 (30%) 0.285 1.064 0.949 to 1.193 0.02 1.06

HDU/ICU 950 (6%) 495 (3%)

Tyvek suits Not available* 5184 (34%) 2600 (17%) 0.27 0.963 0.89 to 1.03 0.01 0.96

Available 4866 (33%) 2350 (16%)

Face sheild Not available* 6331 (42%) 3190 (21%) 0.083 0.93 0.875 to 1.00 0.01 0.93

Available 3719 (25%) 1760 (12%)

Safety goggles Not available* 6829 (45%) 3470 (24%) 0.008 0.904 0.84 to 0.97 0.02 0.93

Available 3221 (21%) 1480 (10%)

Gloves Not available* 2592 (18%) 1257 (8%) 0.601 1.021 0.944 to 1.104 0.01 1.03

Available 7458 (50%) 3693 (24%)

N95 masks Not available* 4280 (29%) 2234 (15%) 0.003 0.902 0.842 to 0.966 0.02 0.94

Available 5770 (38%) 2716 (18%)

Surgical masks Not available* 2812 (19%) 1337 (9%) 0.212 1.050 0.973 to 1.133 0.01 1.03

Available 7238 (48%) 3613 (24%)

Asymptomatic* 5545 (37%) 2223 (15%) <0.001 1.510 1.410 to 1.617 0.09 1.32

Reported COVID-19 
compatible symptoms 
within last 2 months

4505 (30%) 2727 (18%)

Living arrangement Living alone/single 
family*

4173 (27%) 1916 (13%) 0.001 1.124 1.049 to 1.205 0.03 1.09

Living with joint family 5877 (39%) 3034 (21%)

*The reference group for the OR is the first mentioned group.
AR, absolute risk; HDU, High Dependency Unit; RR, relative risk.
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with patients with COVID-19. The seropositivity had 
significant association with place of duty, professional 
category and availability of PPE. This study can help 
healthcare policy makers of Pakistan to make better strat-
egies to protect the frontline warriors in this pandemic.

SUMMARY
 ► Subclinical or asymptomatic cases can play a major 

role in SARS- CoV-2 transmission while remaining 
undiscovered in the community.

 ► HCWs fall in the category of population which is most 
exposed to SARS- CoV-2 infection.

 ► 33% of the HCWs were reactive for SARS- CoV-2 
IgG antibody and 44% of the reactive cases were 
asymptomatic

 ► Our study revealed that there is a significant associa-
tion between use of personal protective equipment, 
professional category, place of duty and seropositivity.

 ► This study can help healthcare policy makers of Paki-
stan to know to extent of infection among the HCWs 
and make better strategies.
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