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Relationship between SARS-CoV-2 Antibody Positivity and
Sociodemographic Characteristics of Health Care Workers in the University
of Uyo Teaching Hospital
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ABSTRACT

The COVID-19 pandemic is primarily an acute respiratory infection. While polymerase chain reaction
(PCR) remains the gold standard for diagnosis, antibody assays have also been deployed as a useful
screening tool for COVID-19. This study aimed to determine the pattern of COVID-19
immunoglobulin seropositivity among healthcare workers in a tertiary hospital. The study was a cross
sectional sero-epidemiological survey of different healthcare workers within the University of Uyo
Teaching hospital community. There was a single sampling of volunteer's blood using finger prick to
obtain 5 microlitres (ul) of blood, which was tested immediately for the presence of COVID-19
antibodies (IgM or IgG or both). There were 166 healthcare workers who participated in the study. The
mean age of the participants was 38.81 £ 7.99 years and ranged from 25-59 years. Positive I1gG
antibody was found in 47(28.3 %) of the study participants. There was no significant difference in IgG
positivity between males (27.1%) and females (29%). On univariate analysis, participants that were
administrative staff and those that were 30-39 years of age were significantly associated with 1gG
seropositivity. On multivariate analysis, being an administrative staff, participants having an age
range of 30-39 years and those of 40-49 years were significantly associated with IgG seropositivity.
Among the various professional cadres, being an administrative staff was significantly associated with
having IgG sero-positivity. There is need to strengthen infection prevention and control measures
among all healthcare workers.
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INTRODUCTION Healthcare workers (HCWs) are a

The COVID-19 pandemic is primarily ~ high risk group for exposure to the COVID-19
an acute respiratory infection that started in ~ virus by having to maintain interpersonal
Wuhan, China in December 2019 before interactions with sick individuals even when
spreading to most countries of the world staff of most other professions had to stay at
including Nigeria.' It is caused by the severe =~ home during the lockdown measures
acute respiratory syndrome coronavirus 2  instituted by various countries to stem the
(SARS-CoV-2) and has clinical features  spread of the infection. Male gender has been
ranging from asymptomatic to critical illness  associated with an increased risk of having the
following an incubation period of 2-14 days.”  SARS-CoV-2 infection with androgens being
While polymerase chain reaction (PCR)  postulated to suppress immune responses to
remains the gold standard for diagnosis, the virus in contrast to estrogens generating
antibody assays have also been deployed asa  immune responses and attendant antibodies
useful screening tool for COVID-19 both  against it.” Older age groups, living in urban
clinically and for research purposes, with  areas and having comorbid medical illnesses
Immunoglobin M (IgM) and IgG antibodies  like chronic kidney disease are other
signifying recent and past infections  sociodemographic factors that have also been
respectively.’ linked with an increased risk of having SARS-
. CoV-2 positivity.’ The aim of this study was to
Bl G ™ ¢ 00 determine the patiern of COVID-19
Department of Internal Medicine,” University of Uyo, Uyo, immunoglobulin seropositivity among
Akwa Ibom, Nigeria. healthcare workers in a tertiary hospital.
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MATERIALSAND METHODS
This study was conducted at the
University of Uyo Teaching Hospital

(UUTH), Uyo after obtaining ethical approval.

It was a cross sectional sero-epidemiological
survey of different healthcare workers
(doctors, nurses, laboratory scientists,
pharmacists, community health extension
workers, radiographers, physiotherapists,
administrative staff and cleaners) within the
hospital community. Informed consent was
obtained from asymptomatic adult health
workers who were willing to participate in the
study. A structured questionnaire to capture
personal data, demographic information, and
past records (if any) of COVID-19 symptoms
was administered to the participants by
trained research assistants. There was a single
sampling of volunteer's blood using finger
prick to get about 5 microlitres (ul) of blood.
The samples collected were tested
immediately for the presence of COVID-19
antibodies (IgM or IgG or both), using an
immunochromatographic assay, with the
trained research assistants wearing
appropriate personal protective equipment.
Data was entered into Microsoft Excel and
transferred to SPSS version 20 (IBM, USA)
for further analysis. Data was summarized
using descriptive statistics.

RESULTS

There were 166 healthcare workers
who partook in the study. The mean age of the
participants was 38.81 + 7.99 years and
ranged from 25-59 years. There were
107(64.5%) females. Most of the study
participants comprised Doctors and
Nurses/Community health officers which
were 54(32.5%) and 53(31.9%) respectively.
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Their sociodemographic characteristics are
summarized in Table 1.

Table 2 summarizes the possible
COVID-19risk factors of the participants. Of
the healthcare workers involved in the study,
only 33 of them comprising 19(57.6%)
Doctors and 14(42.4%) Nurses/Community
health officers had come in contact with a
known COVID-19 patient (p <0.05). Most of
the study participants (54%) had an average
routine daily exposure of 20-39 patients.
Hypertension (14.5%), Asthma (4.8%) and
Diabetes (2.4%) were the main comorbidities
of the participants. A history of overseas
travel was present in 44(26.5%) of the study
participants, while 24(14.5%) of them had
contact with an oversea returnee.

Positive 1gG antibody was found in
47(28.3%) of the study participants. The
presence of IgG was used as an index of
SARS-CoV-2 sero-positivity in analyzing the
data as it was present in all the participants
who had a positive antibody test and there
was no isolated IgM sero-positivity. There
was no significant difference in IgG
positivity between males (27.1%) and
females (29%) with a p-value of 0.80. On
univariate analysis, being an administrative
staff and study participants that were 30-39
years of age were significantly associated
with IgG seropositivity with both parameters
having a p-value of 0.03. On multivariate
analysis, being an administrative staff,
participants having an age range of 30 39
years and those that were 40-49 years were
significantly associated with IgG
seropositivity with p-values 0f 0.04, 0.01 and
0.02 respectively. The odds of having
positive IgG antibody by an administrative
staff was 7.82 and 8.64 respectively when
compared to Doctors (Table 3).
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Table 1: Sociodemographic characteristics of the study participants

Characteristic Frequency Percent (%)
Gender Female 107 64.5
Male 59 35.5
Total 166 100.0
Age category (years) <30 15 9.0
30-39 89 53.6
40-49 42 253
50-59 20 12.0
Total 166 100.0
Marital status Married 122 73.5
Single 41 24.7
Separated 3 1.8
Total 166 100.0
Staff cadre Doctors 54 32.5
Nurse/Community 53 31.9
Health Officers
Laboratory scientist 18 10.8
Pharmacists 4 2.4
Cleaners 4 2.4
Radiographers/Health 20 12.0
information managers
Administrative staff 6 3.6
Physiotherapists 7 4.2
Total 166 100.0
Table 2: Risk of exposure to COVID-19
Risk Frequency Percent
® Daily patient exposure <10 17 10.2
10-19 37 22.3
20-39 54 32.5
40-59 23 13.9
60-79 14 8.4
80-100 12 7.2
>100 9 5.4
® Comorbidities
Hypertension Present 24 14.5
Absent 142 85.5
Diabetes Present 4 2.4
Absent 162 97.6
Asthma Present 8 4.8
Absent 158 95.2
Chronic obstructive pulmonary Present 2 1.2
disease Absent 164 98.8
Obesity Present 2 1.2
Absent 164 98.8
® Overseas travel Yes 44 26.5
No 121 72.9
Missing 1 0.6
@ Contact with overseas returnee Yes 24 14.5
No 142 85.5
e Contact with COVID-19 patient Yes 33 19.9
No 133 80.1
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Table 3: Univariate and Multivariate logistic regression models for factors independently

associated with IgG seropositivity

Variable Univariate Multivariate
Odds ratio (95% CI) Odds ratio (95%CI)
p-value p-value

Cadre

Doctors 1 1

Nurses/ Communityhealth
officers

Laboratory scientists
Pharmacists

Cleaners
Radiographers/Health
Information managers
Administrative staff
Physiotherapists

Daily patient exposure
Overseas travel
Contact with overseas

2.18(0.92 -5.21) 0.08

1.96(0.60 - 6.34) 0.28
0.00(0.00) 1.00
0.00(0.00) 1.00
0.98(0.27 - 3.52) 0.97

7.82(1.26 - 48.35) 0.03
2.93(0.57 - 15.07) 0.20
0.92(0.74 - 1.15) 0.47
0.41(0.17 - 1.01) 0.05
0.82(0.30 - 2.22) 0.70

2.20(0.78 - 6.24) 0.14

1.80(0.46 - 7.08) 0.40
0.00(0.00) 1.00
0.00(0.00) 1.00
0.98(0.22 - 4.33) 0.98

8.64(1.10 - 68.22) 0.04
3.28(0.50 - 21.35) 0.22
0.92(0.71 - 1.18) 0.50
0.51(0.18 - 1.44) 0.20
1.14(0.36 - 3.55) 0.83

travelers

Contact with COVID-19 1.13(0.49 - 2.60) 0.78 1.06(0.39 -2.92) 0.91

patient

Age group

<30 1 1

30-39 0.29( 0.09 - 0.88) 0.03 0.20(0.05 - 0.72) 0.01

40-49 0.31(0.09 - 1.06) 0.06 0.18(0.04 - 0.78) 0.02

50-59 0.38(0.09 - 1.51) 0.17 0.29(0.06 - 1.46) 0.13
DISCUSSION CoV-2 seropositivity in our study in both

The sero-prevalence of SARS-COV-2
antibodies among the asymptomatic health-
care workers is 28.3%. This is similar to 26%
and 24.4% in a study in Calabar, Nigeria and
Birmingham, United Kingdom respectively.®
In a systematic review and meta-analysis of
SARS- COV-2 screening carried out in 7
studies of defined populations, 31% (95% CI
26% - 37%) remained asymptomatic.” Though
male gender has been associated with a higher
risk of COVID-19 infection than females,’
there was no significant difference in both
sexes in our study.

Clinical staff  have more direct
interaction with patients and have been
associated with a higher risk of COVID-19
than non-clinical staff." Administrative staff
are non-clinical staff and were found to have a
significantly higher odds of having SARS-
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univariate and multivariate analysis. These
may have been due to the administrative staff
having less tendency to observe infection
prevention and control practices like use of
facemask in the hospital environment with
the possibility of contracting the infection
from asymptomatic carriers." The possible
exposure from community transmission of
the infection may also be responsible for this
outcome.” There is need for other studies to
corroborate this finding.

Older age group have been associated
with higher risk of COVID-19 infection
unlike the findings in our study.’ Younger age
range may have been associated with
increased risk of having IgG antibodies
because of the likelihood of younger staff to
be in closer interaction with patients
receiving care and there were no elderly
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persons involved in our studies as the
retirement age for most staff working in the
government service in Nigeria is 60 years."
Other risk factors for exposure to COVID-19
infection such as daily patient exposure,
overseas travel, contact with overseas
travelers and contact with a known COVID-
19 patient was not significantly associated
with IgG sero-positivity. The impact of these
parameters may be better elucidated in a study
with a larger sample size.

CONCLUSION

The sero-prevalence of COVID-19
IgG antibody in asymptomatic health-care
workers in our hospital is over a quarter.
Among the various professional cadre, being
an administrative staff was significantly
associated with having IgG sero-positivity.
There is need to strengthen infection
prevention and control measures among all
healthcare workers.

REFERENCES

1. Gaye B, Khoury S, Cene CW, Kingue S,
N'Guetta R, Lassale C, et al. Socio-
demographic and epidemiological
consideration of Africa's COVID-19
response: what is the possible
pandemic course? Nat Med. Springer
US; 2020;26:996-9.
http://dx.doi.org/10.1038/s41591-020-
0960-y

2. Singhal T. A Review of Coronavirus
Disease-2019 (COVID19). Indian J
Pediatr. The Indian Journal of
Pediatrics 2020:;87:2816.

3. LiZ,YiY,Luo X, Xiong N, LiuY, Li S,
et al. Development and clinical
application of a rapid IgM-IgG
combined antibody test for SARS-
CoV-2 infection diagnosis. ] Med Virol.
John Wiley & Sons, Ltd; 2020;1-7.
http://dx.doi.org/10.1002/jmv.25727

4. Mutambudzi M, Niedzwiedz CL,
Macdonald EB, Leyland AH, Mair FS,
Anderson JJ, et al. Occupation and risk
of COVID-19: prospective cohort
study of 120,621 UK Biobank
participants. medRxiv.

40

10.

2020;2020.05.22.20109892.
http://medrxiv.org/content/early/2020
/05/23/2020.05.22.20109892
Ohoreorovwori UL, Nonyelum SC,
Chukwuemeka SP. An Overview of
the Sociodemographic Considerations
of COVID-19 Pandemic. Asian J Med
Heal 2020;18:349.

de Lusignan S, Dorward J, Correa A,
Jones N, Akinyemi O, Amirthalingam
G, et al. Risk factors for SARS-CoV-2
among patients in the Oxford Royal
College of General Practitioners
Research and Surveillance Centre
primary care network: a cross-
sectional study. Lancet Infect Dis.
2020;20:103442.
http://dx.doi.org/10.1016/S1473-
3099(20)30371-6

Asuquo M1, EffaE, Otu A, Ita O, Udoh
U, Umoh V, et al. Prevalence of IgG
and IgM antibodies to SARS-CoV-2
among clinic staff and patients.
medRxiv Prepr. 2020;112.
https://doi.org/10.1101/2020.07.02.20
145441

Shields A, Faustini SE, Perez-Toledo
M, Jossi S, Aldera E, Allen JD, et al.
SARS-CoV-2 seroprevalence and
asymptomatic viral carriage in
healthcare workers: A cross-sectional
study. Thorax. 2020;75:1089-94.
Buitrago-Garcia D, Egli-Gany D,
Counotte MJ, Hossmann S, Imeri H,
Ipekci AM, et al. Occurrence and
transmission potential of
asymptomatic and presymptomatic
SARS-CoV-2 infections: A living
systematic review and meta-analysis.
PLOS Med. Public Library of Science;
2020;17:e1003346.
https://doi.org/10.1371/journal.pmed.
1003346

Zheng C, Hafezi-Bakhtiari N, Cooper
V, Davidson H, Habibi M, Riley P, et al.
Characteristics and transmission
dynamics of COVID-19 in healthcare
workers at a London teaching hospital.
JHosp Infect2020;106:325-9.



W J Biomed Res 2021, Vol. 8 No. 1, p. 36-41

Onukak et al.

11.

12.

Chou R, Dana T, Buckley DI, Selph S,
FuR, Totten AM. Epidemiology of and
Risk Factors for Coronavirus Infection
in Health Care Workers: A Living
Rapid Review. Ann Intern Med
2020;173:120-36.

Nwozor A, Okolie C, Okidu O,
Oshewolo S. The looming dangers of

41

13.

explosion in community transmissions
of covid-19 in nigeria. Ann Glob Heal
2020;86:1-5.

Garba A, Mamman J. Retirement
Challenges and Sustainable
Development in Nigeria. Eur J Bus
Manag 2014;6:94-9.



	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45

