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Abstract

Objective
The aim of our study was to determine the extent of exposure of the student population to SARS-CoV-2
and its associated factors. 166 students were enrolled in our study representing a 100% response rate.

Results
The SARS-CoV-2 antibody seroprevalence in the sampled student population was 78%. Gender of the
respondents was a signi�cant modulator of SARS-CoV-2 seropositivity (p < 0.05). Adherence to the
institution’s SARS-CoV-2 containment measures by students was very low (6.6%) which numerically
ampli�ed the seropositivity among students. There were proportional differences in the use of a particular
Covid-19 mitigation strategy by the students such as face masks (60.2%), hand sanitizers (38.6%), Social
distancing (25.9%), handwashing with soap (7.8%) and self-isolation (5.4%) (Cochran Q = 155.39, p < 
0.001). Our study has shown a very high exposure to SARS-CoV-2 among students which positively
suggests a near attainment of herd immunity and negatively unreliability of the current mitigation
measures. We recommend such evidence-based results should guide policy directions and decisions in
the current and future pandemics.

Introduction
As of March, 26, 2022, Malawi had registered 85,608 con�rmed COVID-19 cases out of 559,765
suspected cases representing a mean positivity rate of 15.3% with a mortality rate of 3.1%(1, 2). Both
morbidity and mortality cases are inclusive of all sectors of the society.

Students and academic staff in Malawi just like many other countries, are at an increased risk of
acquiring SARS-CoV-2 infection due to their working settings which provide high levels of interactions.
Studies have shown that even though students of most school going age may not be critically affected
and die of the SARS-CoV-2, but they may have higher viral loads as compared to adults, suggesting that
they may still be transmitters of disease, similar to other respiratory viruses(3, 4). This is one of the key
factors that has caused many countries worldwide to implement school closures as an important
component of SARSCoV-2 transmission mitigation strategies.

According to United Nations Educational, Scienti�c and Cultural Organization (UNESCO), over 160
countries Malawi inclusive implemented nationwide school closures, impacting over 87% of world’s
student population (5). Interestingly, a published work have shown that there are very rare cases of SARS-
CoV-2 reinfection(6–10). It is therefore, more important to identify those who have had the SARS-CoV-2
infections and had a successful seroconversion and develop the antibody against SARS-CoV-2 so as to
best streamline the workforce and implement logical policies that can best mitigate the Covid-19
pandemic but with minimal economic impact.
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Furthermore, as the pandemic continues, countries are gauging the level of SARS-CoV-2 seroprevalence
so as to check if their particular population has attained herd immunity levels. Ideally, once countries
have achieved the herd immunity levels, most restrictions are loosened and life turns to “normal”.
Unfortunately, unlike other disease conditions like measles, which have a clearly de�ned acceptable
levels, Covid-19 do not have the targeted levels yet. However, it is imperative to assess the levels of SARS
CoV-2 seroprevalence in our populations so as to properly guide Covid-19 pandemic curbing strategies.
This pilot study was conducted to determine the SARS-CoV-2 Seroprevalence among students of Mzuzu
University as we all as identify risk factors associated with positivity to SARS-CoV-2 among students of
Mzuzu University. In addition, we also wanted to assess the feasibility of the current SARS-CoV-2
mitigation strategies implemented by Mzuzu University.

Methodology
Study Design and Participants

This was a cross-sectional SARS-CoV-2 screening survey conducted in March 2022 among students of
Mzuzu University, main campus. The questionnaire was completed and biological samples (blood) were
collected. We excluded vaccinated, those with known and con�rmed SARS CoV-2, refused to participate,
history of hospitalization, known to be on quarantine for being suspected to have been exposed to the
known Covid-19 patients. Participants were invited via WhatsApp or the University internal
communication system.

Sample size

Sample size was determined with a margin of error of 5%, a 95% Con�dence level, a population
proportion of 12.5% (11) for an estimated 10,000 student institution population. Therefore, using an
online sample size calculated based software, the estimated sample size was 166(12).

Sample collection and testing

Test samples were collected within the premises of the University (Microbiology and parasitology
laboratory). Serological tests (The Abbott Panbio™ SARS-COV-2 IgG/IgM Rapid Test Device) were used to
check for the presence of Anti-SARS-CoV-2 IgM and IgG Antibodies in whole blood samples (�ngerpicks).
The Abbott Panbio™ SARS-COV-2 IgG/IgM is an in- vitro diagnostic rapid test for the qualitative detection
of IgG and IgM antibodies to SARS-CoV-2 in human serum, plasma as well as whole blood with a known
Sensitivity of 96.2%

and Speci�city of 100.0%(13). The testing was performed according to the test manufacturer’s
instructions(13). Daily quality controls (both positive and negative) were conducted before analyzing the
participant’s samples.

Study Questionnaire
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The study used an original 30-item questionnaire adapted to this particular population. In preparation of
the questionnaire, we analyzed the previously published COVID-19-oriented research, with special
emphasis on the studies and reports published by the WHO and other researchers (2, 26). To ensure the
reliability and validity of the instrument, the questionnaire was piloted with 10% of a population outside
the target population. The data collection using the questionnaire was conducted by two members of the
research team supported by two well-trained fourth year students of Parasitology and disease vector
control (honors) degree programme.

The questionnaire included questions related to the demographic and epidemiological characteristics,
clinical and medical history, socio-economic characteristics. Respondents were also asked about the
presence of 8 symptoms accompanying SARS-CoV-2 infections in the last 24 months (April 2020 –
March 2022) (fever, cough, dyspnea/breathlessness, diarrhea, anorexia/lack of appetite, nausea or
vomiting, loss of smell, and loss of taste). Further the questionnaire contained questions focusing on the
knowledge and the perceptions of the current COVID-19 mitigation strategies implemented by the
institution.

Statistical Analysis
Data from the questionnaire was coded and entered in the IBM Statistical Product Solutions Services
(SPSS) version 25. Variables including demographics, epidemiological, clinical and medical history and
SARS- CoV-2 antibody prevalence were subjected to descriptive analysis in SPSS Version 25. The
association of categorical variables was determined through a Chi-square or Fisher’s exact test (for
categorical variables) and for continuous quantitative variables, student T-test was used. Overall
adherence to Covid-19 mitigation measures was measured as a composite variable made up of the
following; use of facemasks, hand sanitizers, handwashing, social distancing and self- isolation”. An
above median score was coded as Yes (1) while a below median score was coded as No (0).

Ethics Approval

With strict adherence to SARS-CoV-2 preventive measures, samples were collected in accordance with the
standards set out in the ordinances of the Malawi Ministry of Health. Participation in the study was
voluntary and free of charge. All participants signed informed consent before participation in the study.
The study protocol was reviewed and approved by the Mzuzu University Research Ethics Committee
(MZUNIREC) with approval # MZUNIREC/DOR/22/07

Results
In total, 166 students completed the study questionnaire and had their whole blood sample collected
from them representing a 100% response rate. Out of these 166 students, 61.4% were males while 38.6%
were females. Most (95.8%) of these students were within a 15–30 age category with a mean body max
index of 22.75 ± 3.62. SARS-CoV-2 seropositivity among these students was a signi�cant function of
gender (P < 0.05) with a leaning favoring male than females. The SARS-CoV-2 prior or current infection
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presented with a wide range of signs and symptoms in seropositive students such as headache,
coughing, nasal congestion, fatigue, sore throat and Myalgia among others (Table 1).

Table 1
Demographic, epidemiological and clinical characteristics of the participants

Variable Total n (%) N = 166 Seropositive n%, n = 129 P-value

Gender      

Male 102(61.4) 74(57.4) 0.04

Female 64(38.6) 55(42.6)  

Age group      

15–30 159(95.8) 122(94.6) 0.15

31–45 7(4.2) 7(5.4)  

Clinical characteristics      

Body mass index 22.75 ± 3.62*   0.43

Signs and symptoms      

Headache 104(62.7) 83(64.3) 0.40

Sore throat 33((19.9) 28(21.7) 0.27

Cough 92(55.4) 75(58.1) 0.19

Nasal congestion 48(28.9) 41(31.8) 0.13

Fatigue 44(26.5) 36(27.9) 0.45

Myalgia 24(14.5) 23(17.8) 0.02

Loss of smell 6(3.6) 4(3.1) 0.51

Diarrhoea 9(5.4) 7(5.4) 0.99

Shortness of breath 8(4.8) 5(3.9) 0.29

Chills 28(16.9) 25(19.4) 0.11

Abdominal pain 17(10.2) 15(11.6) 0.27

* Mean ± SD      

In our study, the evidence of SARS-CoV-2 prior or current infection as depicted by Immunoglobulin G and
M antibodies respectively revealed the occurrence of a very high cumulative seropositivity of 78% among
the sampled university students (Fig. 1). Only four participants had both IgG and IgM but the rest had
only IgG antibodies.
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Several institutions of higher learning Mzuni inclusive implemented a number of Covid-19 mitigation
strategies for Covid-19 infection prevention and control. Among such strategies, the following were
mainly highlighted by the respondents: facemasks (90.4%), hand sanitizers (74.7%), social distancing
(39%), handwashing (34.9%), self-isolation (7.8%) and disinfection of classrooms/hostels/o�ces (5.4%).
Proportionally, there were signi�cant differences in adherence to use of face masks (60.2%), hand
sanitizers (38.6%), Social distancing (25.9%), handwashing with soap (7.8%) and self-isolation (5.4%)
(Cochran Q = 155.39, p < 0.001). A posthoc analysis through a McNemar test was performed to deduce
which particular COVID-19 preventive measures contributed to the overall signi�cance. All combinations
of COVID-19 preventive measures contributed to the signi�cance except for handwashing vs social
distancing (TablseS1). The overall adherence to Covid-19 mitigation strategies evaluated as a composite
variable made up of “use of facemasks, hand sanitizers, handwashing, social distancing and self-
isolation” by the students included in this study was very low (6.6%) (Table 2).
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Table 2
Awareness Implemented Covid-19 mitigation measures, mitigation measures adhered to by the students

at Mzuzu University
Variables Total n%, n = 

166
Seropositive P-

value

Implemented Covid-19 mitigation measures      

Face masks 150(90.4)    

Hand sanitizers 124(74.7)    

Handwashing 58(34.9)    

Social distancing 66(39.8)    

Disinfection of classrooms/o�ces/hostels 9(5.4)    

Self-isolation 13(7.8)    

Adherence by students to Covid-19 mitigation
measures

     

Face masks 100(60.2)    

Hand sanitizers 64(38.6)   0.001*

Handwashing 13(7.8)    

Social distancing 43(25.9)    

Self -isolation 9(5.4)    

Overall adherence to Covid-19 mitigation measures      

Yes 11(6.6) 9 0.74

No 155(93.4) 120  

* Cochran Q = 155.39

Discussion
The SARS-CoV-2 antibody prevalence among students from one of the largest public tertiary education
institutions in Malawi was at 78%. The prevalence rate reported in our study is higher than reports from
other settings studied within Malawi like hospital based and random city sampling study, where the rates
reported were 12.5% and 10.1% respectively(11, 14, 15). The disparity could be due to differences in the
study period, study population characteristics, and sample size. For instance, our study was conducted
after Malawi had experienced 4 waves as compared to the two which were conducted after �rst wave.
However, our �ndings are similar to a study conducted among blood donor community population (16).
Nevertheless, scienti�cally it is a well-known fact that not everyone who develops COVID-19 develops an
immune response (17), therefore, true infection rates may have been even higher. Even though the desired
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target herd immunity level for SARS CoV-2 has not yet been established, it is very much promising and
encouraging that nature has taken its course to immunize a larger proportion of the student’s community.
Likely, this may entail future policy modi�cations during surging of the COVID-19 pandemic in Malawi
and perhaps closure of school may not be among the options since there is an evidence of barely serious
COVID-19 reinfection case(6, 9, 18–22).

SARS-CoV-2 seropositivity in this study was a signi�cant function of gender (P < 0.05) with a leaning
favoring male. This �nding is similar to other seroprevalence studies conducted in Malawi and Africa at
large(14–16). However, other settings especially in global pooled data and other western studies shows
that gender is not a signi�cant factor of SARS CoV-2 seroprevalence(3, 23–25). It is more likely that this
could be due to the male gender’s role in the African society which is characterized by being head who
leads in searching for resources for survival. Our study has shown that the SARS-CoV-2 prior or current
infection presented with a wide range of signs and symptoms in seropositive students such as headache,
coughing, nasal congestion, fatigue, sore throat and Myalgia among others. However, unlike many
studies that have shown a strong linkage between symptom and seropositivity, our study did not �nd
many signi�cant clinical signs and symptoms being associated with seropositivity except Myalgia. The
lack of symptoms could be attributed to fact that the majority of the study participants were youthful
with a robust immune system to �ght the infection(14, 25). Furthermore, it may also be an indication of a
wide spreading of the virus among students hence the power to distinguish the affected clinically may
have been weakened.

Despite several efforts and deployment of COVID-19 preventive strategies rendered by government and
MZUNI including campus awareness posters, online daily reporting and awareness campaign, no single
strategy was fully (100%) highlighted by the respondents. The following were mainly highlighted by the
respondents: facemasks (90.4%), hand sanitizers (74.7%), social distancing (39%), handwashing (34.9%),
self-isolation (7.8%) and disinfection of classrooms/hostels/o�ces (5.4%). Interestingly, despite being
aware of the available strategies, the level of adherence was low. For instance, the signi�cant
proportional differences in use of face masks (60.2%), hand sanitizers (38.6%), Social distancing (25.9%),
handwashing with soap (7.8%) and self-isolation (5.4%) (Cochran Q = 155.39, p < 0.001). Probably, this is
why the overall adherence to COVID-19 mitigation strategies which was evaluated as a composite
variable made up of “use of facemasks, hand sanitizers, handwashing, social distancing and self-
isolation” was very low (6.6%). Thus, despite the high awareness campaign and preventive measures put
in place, adherence among students was very poor and this led to high level of SARS-CoV-2 seropositivity
among the student population. This �nding is in agreement with the model speci�cally driven for Malawi
by Tara Mangal (26) where it was indicated that the interventions currently used in Malawi are unlikely to
effectively prevent SARS-CoV-2 transmission but may be could have an impact on mortality. This is
surprising as in other settings similar strategies have been proven to be effective(27).

Conclusions



Page 10/14

In this study, antibody positivity rate among students was at 78%. This is very high considering that we
excluded all with known and con�rmed history of COVID-19 and those vaccinated. Although the COVID-
19 targeted herd immunity level is not yet known but the established seroprevalence gives hope that next
waves of COVID-19 may not be devastating as the previous one hence need to modify concerned policies.
Furthermore, the study has shown low levels of adherence to COVID-19 mitigation strategies
implemented by the institution. 

Limitations

Antibody detection tests have limitations(13,25). Although manufacturers claim sensitivities and
speci�cities of 96.2% and 100%, respectively(13), how these values relate to the true infection statuses of
individuals in a community setting is not commonly fully understood. 
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Figure 1

SARS-CoV-2 antibody Seroprevalence among students 
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