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Abstract

Background: The COVID-19 pandemic has caused a public health emergency in all

sectors of society, including universities and other academic institutions in Cameroon.

However, little is known concerning the real prevalence of severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) infections among student communities during

the second wave of infection in Cameroon. This study aimed to estimate SARS-CoV-2

antibodies seroprevalence among participants in a university community in Cameroon.

Methodology: A cross-sectional study was conducted from March to April 2021 in

547 students aged ≥18 years during a mass diagnostic campaign at the School of

Health Sciences of the Catholic University of Central Africa (ESS/UCAC). The anti-

SARS-CoV-2 antibody screening was done using the Panbio™ COVID-19 IgG/IgM

Rapid Diagnostic Test.

Results: The overall seroprevalence of SARS-CoV-2 antibodies was 27%, of which

89.9% (n = 133) was IgG, 6.7% (n = 10) IgM and 3.4% (n = 5) IgG/IgM positive.

The undergraduate students represented 79% (432/547) of the total population and

were highly positive with anti-SARS-CoV-2 antibodies 30% (130/432) as compared

with postgraduate students 20% (23/115). The total antibody seropositivity was

higher in males (34.4%) than females (24.9%). Several factors were associated

with an increased risk of SARS-CoV-2 seroprevalence including the male gender

Received: 28 April 2023 Revised: 16 October 2023 Accepted: 21 October 2023

DOI: 10.1111/irv.13222

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Influenza and Other Respiratory Viruses published by John Wiley & Sons Ltd.

Influenza Other Respi Viruses. 2023;17:e13222. wileyonlinelibrary.com/journal/irv 1 of 8
https://doi.org/10.1111/irv.13222

https://doi.org/10.1111/irv.13222
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/irv
https://doi.org/10.1111/irv.13222
http://crossmark.crossref.org/dialog/?doi=10.1111%2Firv.13222&domain=pdf&date_stamp=2023-11-12


Correspondence

René Ghislain Essomba, National Public Health

Laboratory, Messa, Yaounde, Cameroon.

Email: r_esso@yahoo.fr

Funding information

This research received no external funding.

(OR: 1.61 [95% confidence interval, CI 1.0–2.4]), specialization to medical laboratory

(OR: 2.8 [95% CI 1.1–7.1]) and nursing sciences (OR: 2.6 [95% CI 1.1–6.2]).

Conclusion: Our findings point to extensive and underreported circulation of SARS-

CoV-2 in a university community during the second wave of infection in Cameroon,

which likely resulted in artificially low case counts.
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1 | INTRODUCTION

Coronavirus disease (COVID-19), caused by the severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2), was first reported in

China at the end of 2019. The highly contagious virus quickly reached

pandemic proportions, and by the end of February 2023, over 757 mil-

lion cases of COVID-19 had been reported worldwide.1

The first case of COVID-19 in Cameroon was diagnosed on

6 March 2020. Cases started to rise rapidly country-wide and by

March 17, 2020. Cameroon has been under a strict public health alert

during the first wave of the disease, with masking required in all public

areas, closure of borders, closure of schools and universities, the ban-

ning of gatherings of more than 50 individuals and implementation of

education and awareness campaigns.2 The second wave of the

COVID-19 pandemic caused by the SARS-CoV-2 started in Cameroon

in the middle of February 2021 and ended in June 2021.3 During the

second wave of the COVID-19 pandemic, Cameroon recorded 52,271

confirmed cases and 835 deaths. The maximum number of deaths,

that was about 50% of total reported COVID-19 deaths in Cameroon,

happened during the peak of this second wave between April and

May 2021.3 However, the real number of SARS-CoV-2 infections dur-

ing the second wave of infection in Cameroon is unknown probably

due to both the likely large number of people with asymptomatic or

mildly symptomatic infections as well as the lack of widespread test-

ing.4 Young adults have the highest rates of SARS-CoV-2 infection

but rarely develop severe COVID-19 infection.5 Consequently, uni-

versity students are expected to have mild transient illness if infected

with SARS-CoV-2 and might be the potential reservoir of disease

transmission during the pandemic outbreak in the localities. Given the

close proximity of many university students living in high-density

neighborhood and their extensive connected social networks com-

pared with the general population, the potential for rapid spread of

SARS-CoV-2 in university settings is of concern. In this context, the

use of serological antibody tests to detect past exposure to SARS-

CoV-2 is valuable. Serological assays can detect evidence of SARS-

CoV-2 infection from 2 weeks to several months after the onset of

symptoms and can reveal past infection even in asymptomatic cases.6

In Cameroon, few seroprevalence studies have been conducted in

university settings.2,7 However, no published data estimate the sero-

prevalence in a university community during the second wave of

infection in Cameroon. Thus, there was an urgent and important need

to understand the status of SARS-CoV-2 infection during this complex

period of the second wave of COVID-19 pandemic in Cameroon and

to establish baseline seroprevalence data to better understand popu-

lation immunity levels. The purpose of this study conducted after the

reopening of schools and universities in Cameroon was to determine

the seroprevalence of SARS-CoV-2 antibodies in the student commu-

nity of the School of Health Sciences of the Catholic University of

Central Africa, and the factors associated with seropositivity.

2 | MATERIALS AND METHODS

2.1 | Study settings

The study was a descriptive cross-sectional study that was carried out

at the School of Health Sciences of the Catholic University of Central

Africa (ESS/UCAC) located in Yaoundé in the Center region of

Cameroon. It took place during a screening campaign against Covid-

19 organized from March to April 2021 within the campus well after

the reopening of schools in Cameroon and in the middle of the second

wave of the disease in the country.8 The study population was mainly

composed of regularly enrolled students who voluntarily agreed to

participate in the study. These included students in the Bachelor of

Medical Laboratory and Nursing Sciences and the Master in Clinical

Biology and Hospital Management. Students aged above 18 years

who presented to any of the sites for voluntary screening were

included in the study after obtaining informed consent.

2.2 | Description of the study site

The School of Health Sciences is an institution of the Catholic Univer-

sity of Central Africa with four campuses, Messa, Nkongoa and Douala

in Cameroon and Moundou in Chad Republic. The study was carried

out on the Messa campus, in the Yaoundé 2 district, Mfoundi depart-

ment, Center region. The school, created more than 60 years ago,

offers a diversified range of training in the health sciences and has seen

a gradual increase in the number of fields of study and students. During

the academic year 2021–2022, the schools were counting approxi-

mately 2196 students with 630 males and 1566 females. No data

describing the COVID-19 epidemic (number of cases, hospitalization,

death …) within the campus were available before this study, and the

national mitigation policies recommended by the government were
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applied in all sectors of society including the School of Health Sciences.

The study took place in the clinical biology application laboratory on

the campus where all samples were collected and analyzed.

2.3 | Data collection

Initial invitation to participate in the study was made via social media

and administrative notes. There was no predefined participant recruit-

ment as the sampling was based on who presented at the screening

site and volunteered to participate in the study. The participants were

informed about the objectives of the study and requested to freely

sign a consent form before the recruitment in the study. A standard-

ized questionnaire was administered to collect socio-demographic

data (e.g., age, sex, and location of residence). All recruited partici-

pants were not vaccinated.

2.4 | Testing procedure

The Panbio™ COVID-19 IgG/IgM Rapid Diagnostic Test manufac-

tured by Abbott was used to screen for SARS-CoV-2 IgG and IgM

antibodies in capillary blood collected from a finger prick following

the manufacturer’s instructions. Test results were classified into one

of the five categories: negative result (absence of antibodies), IgM

positive result (indicating recent infection within the first 7 to 10 days),

IgG positive result (indicating that the body has been exposed to the

virus in the past), IgM and IgG positive results (also indicating recent

infection between 7 and 21 days) and invalid/inconclusive. All the

invalid results due to the absence of the control line and the doubtful

results were repeated and classified either positive or negative to

SARS-CoV-2 IgG and IgM. The manufacturer rates the sensitivity and

specificity of the diagnostic test according to the specimen used

including the finger stick whole blood (96.2% and 100%, respectively),

venous whole blood (96.0% and 95.8%, respectively) and the plasma/

serum (97.8% and 92.8%, respectively).9

2.5 | Statistical analysis

Data management and tabulation were carried out using Microsoft

Excel 2010. All statistical analyses were done using SPSS version 22.1.

The normality of data distribution was checked using the Shapiro–Wilk

test.10 Variables were expressed as proportions for categorical variables

or median (with range)/mean (standard deviation) for continuous vari-

ables. The strength of association between each of the potential risk

T AB L E 1 Characteristics of the study population.

Undergraduate (n = 432) Postgraduate (n = 115) Total (n = 547)

Sex % (n)

Male 65.6 (80) 34.4 (42) 22.3 (122)

Female 82.8 (352) 17.2 (73) 77.7 (425)

Age (year) 23 (18.-42) 28 (19–46) 24 (18–46)

Age group (year) % (n)

18–20 97.4 (75) 2.6 (2) 14.0 (77)

21–30 80.7 (321) 19.3 (77) 72.8 (398)

31–46 76.0 (36) 76.0 (36) 13.2 (72)

Marital status % (n)

Single 81.9 (417) 18.1 (92) 93.1 (509)

Married 39.5 (15) 60.5 (23) 6.9 (38)

Health districts % (n)

Biyem-Assi 69.9 (79) 30.1 (34) 20.7 (113)

Cité-verte 90.0 (36) 10.0 (4) 7.3 (40)

Djoungolo 84.2 (101) 15.8 (19) 21.9 (120)

Efoulan 69.0 (78) 31.0 (35) 20.7 (113)

Nkolbisson 85.7 (36) 14.3 (6) 7.7 (42)

Nkoldongo 85.7 (102) 14.3 (17) 21.8 (119)

Academic specialties % (n)

Nursing 68.3 (295) 49.6 (57) 64.4 (352)

Clinical biology 40.0 (46) 8.4 (46)

Medical Analysis 31.7 (137) 1.7 (2) 25.4 (139)

Health management 8.7 (10) 1.8 (10)

Note: Ages of groups expressed as median (min-max).
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factors and the occurrence of SARS-CoV-2 antibodies was calculated

using univariate logistic regression using the complete cases. The odds

ratios (ORs) are given with a 95% confidence interval (CI). The statistical

significance threshold for the tests was set at 5%.

3 | RESULTS

3.1 | Description of the study population

Out of 547 students enrolled in the study, 77.7% (425) were females

and 79% (432) were at the undergraduate as reported in Table 1. The

nursing students were the predominant specialty both in undergradu-

ate (68.3%, n = 295/432) and postgraduate levels (49.6%, 57/115).

The median age of participants was 24 years (IQR: 18–46), with

72.8% (n = 398) of student aged between 21–30 years. A total of

120 participants (21.9%) reported living in neighborhood belonging to

Djoungolo health district, followed by Nkolndongo health district

21.8% (n = 119) and Efoulan and Biyem-assi health district 20.7%

(n = 113), respectively.

3.2 | Seroprevalence of SARS-CoV-2 IgG and IgM
antibodies

The overall seroprevalence of SARS-CoV-2 IgG/IgM antibodies

among participants was 27% (148). Among participants tested

positive for antibodies, 89.9% (n = 133) were IgG positive, 6.7%

(n = 10) IgM positive and 3.4% (n = 5) were positive with IgG and

IgM antibodies (Figure 1A). The seroprevalence was higher

(p = 0.037) in males (34.4.1%; 42/122) compared with females

(24.9%; 106/425 (Table 2). The seroprevalence was higher in the age

group of 31–46 years 30.6%11 and ranged from 27.3% (95%

CI = 0.6–1.8) among participants 18–20 years, to 26.4% among

those of the age group 21–30. Further, undergraduate students had

higher seropositivity for IgG (p = 0.0294) as well as both IgG and

IgM antibodies (p = 0.0353) compared with postgraduate students

(Figure 1B). Seroprevalence did not significantly differed between the

health district (HD) (p = 0.77), although the higher level was

recorded in Nkolbisson HD (31.0%, n = 13) and Djoungolo HD

(30.8%, n = 37) (Figure 1C).

3.3 | Relationship between seroprevalence of
SARS-CoV-2 IgM/IgG antibodies response and
sociodemographic parameters

As shown in Table 3, the multivariable risk factor analysis for IgM

seropositivity revealed a significant higher odd of seropositivity for

males (OR: 122.7 [95% CI 7.3–2067.1]) P < 0.0008. Seroprevalence

did not differ by age, marital status, residential setting (health district)

or academic specialties. The highest stratified seroprevalence was

seen in students enrolled in medical laboratory studies, and 37.6%

(38/139) of these students were IgG positive. The students with

F I GU R E 1 Seroprevalence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) IgG and IgM antibodies in the study
population. (A) Global distribution of IgG and IgM antibodies in the population. (B) Distribution of SARS-CoV-2 IgM/IgG antibodies considering
the training level of the students. (C) Geographic variation of the seroprevalence of SARS-CoV-2 IgM and IgM antibodies.
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residence within the Nkoldongo health district had higher odds of

having IgM antibodies, signs of a recent infection, but the odds ratio

was not significant (OR: 4.4 [95% CI 0.2–80.1] (p-value = 0.3159).

4 | DISCUSSION

Data on SARS-CoV-2 antibody prevalence among the university pop-

ulation are limited. Here we present one of the reports of seropreva-

lence in a student community residing in urban setting during the

second wave of the pandemic in Cameroon. These results help to fill

the knowledge gap concerning the magnitude of the COVID-19 epi-

demic during the peak of the second wave of the pandemic in 2021.

Overall, we found that an estimated 27% of university student

population aged ≥18 years were SARS-CoV-2 antibodies positive by

the end of April 2021. The seroprevalence was higher in males and

did not differ with age, marital status, residential setting (health dis-

trict). This might be justified by the fact that young males are more

socially actives than females, visiting crowded areas like bars and

practicing contact games like football which will increase the risk of

SARS-CoV-2 transmission. The anti-SARS-CoV-2 antibodies preva-

lence in university student population found in this study was higher

compared with what reported by Voundi et al.7 (4.6%) among a stu-

dent community in Yaoundé but less than the one obtained by

Wondeu et al.2 among staff and student in a Cameroon university in

Bandjoun (75.5%). This difference could be justified in one hand by

sample size of our study (547) as compared with that of Voundi et al.

(11549) and Wondeu et al. (106). In another hand, the study done at

the Yaoundé I University (Centre region) was realized from October

to December 2020, a period characterized by the end of the first

wave of the pandemic, and the second study done at the university

community in Bandjoun (West region) was realized during the period

of December 2021 to February 2022, far away after the second wave

of the infection. This illustrates the high heterogenicity of SARS-

CoV-2 seroprevalence depending on region and survey period.

Similar variations have been observed in others seroprevalence

studies in general population in Cameroon, depending on the popula-

tion assessed and the implementation period. Our results were also

similar to those reported by a large cross-sectional survey conducted

in households in an urban health district in Yaoundé and found an

overall prevalence of 29.2%,12 which was higher than that found in a

population of health care workers in three health facility of Yaoundé

(23.6%).13 Our seroprevalence is lower than that reported by Fai et al.

(32%)14 conducted in COVID-19 testing sites across the Center region

of Cameroon between June and August 2020 and the study con-

ducted by Ndongo et al.15 in two independent population-based

SARS-CoV-2 serosurveys in Yaoundé, Cameroon, during January

27 to February 6 (18.6%) and April 24 to May 19, 2021 (51.3%). The

T AB L E 2 Factors associated to exposure to SARS-CoV-2 infection of students.

SARS-CoV-2 exposed OR (95%CI) P-value

Sex % (n)

Male (n = 122) 34.4 (42) 1.6 (1.0–2.4) 0.0386

Female (n = 425) 24.9 (106) Ref -

Age group (year) % (n)

18–20 (n = 77) 27.3 (21) 1.1 (0.6–1.8) 0.8713

21–30 (n = 398) 26.4 (105) Ref -

31–46 (n = 72) 30.6 (22) 1.2 (0.7–2.1) 0.4636

Marital status % (n)

Single (n = 509) 26.9 (137) Ref -

Married (n = 38) 28.9 (11) 1.1 (0.5–2.2) 0.8612

Health districts % (n)

Biyem-Assi (n = 113) 26.5 (30) 1.4 (0.6–3.4) 0.4117

Cité-verte (n = 40) 20.0 (8) Ref -

Djoungolo (n = 120) 30.8 (37) 1.8 (0.7–4.2) 0.1906

Efoulan (n = 113) 24.8 (28) 1.3 (0.5–3.2) 0.5411

Nkolbisson (n = 42) 31.0 (13) 1.8 (0.7–4.9) 0.259

Nkoldongo (n = 119) 26.9 (32) 1.5 (0.6–3.5) 0.3867

Academic specialties % (n)

Nursing (n = 352) 27.8 (98) 2.6 (1.1–6.2) 0.0373

Clinical biology (n = 46) 13 (6) Ref

Medical Analysis (n = 139) 29.5 (41) 2.8 (1.1–7.1) 0.0311

Health management (n = 10) 30 (3) 2.9 (0.6–14.2) 0.1989

Abbreviations: CI, confidence interval; OR, odd ratio; Ref, reference; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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difference in seroprevalence can be explained by multiple factors such

as differences in population heterogeneity, demographics, urbanity,

study design and timing of sample collection relative to symptom and

epidemic onset.14 At the time of the study, our finding of 27% sero-

prevalence is consistent with the increase in the number of COVID-

19 cases reported across the country during the second wave of

infection and estimated to 52,271 confirmed cases.8,16 Our results

implies that around 540 of the university’s 2000 students registered

at the School of Health Sciences of the Catholic University of Central

Africa had been infected with SARS-CoV-2. This finding illustrates

high community transmission during the second wave of COVID-19.

We found that 89.9% of participants were reactive to the IgG

antibodies, possibly suggesting previous SARS-CoV-2 infection. This

result is consistent with the fact that the maximum number of cases

linked to the SARS-CoV-2 infection was reported during the second

wave of the infection in Cameroon. The ability of the COVID-19 to

spread asymptomatically means that the official reported number of

cases to health reporting systems globally did not account for all the

possible infections. This underscored the need of seroprevalence

studies which could provide a full picture of the disease burden in a

population by measuring SARS-CoV-2 antibodies in sampled blood

specimens to detect previous infection, regardless of the presence or

absence of symptoms. For this study, we used the Panbio™ COVID-

19 IgG/IgM Rapid Diagnostic Test manufactured by Abbott which

detects N-antibodies within 7–14 days infection, has a high sensitivity

and specificity and detects antibodies earlier than other antibody

T AB L E 3 Factors associated to seroprevalence of SARS-CoV-2 IgM/IgG antibodies.

IgM-positive Multivariable OR (95%CI) P-value IgG-positive Multivariable OR (95%CI) P-value

Sex % (n)

Male (n = 122) 12.3 (15) 122.7

(7.3–2067.1)
0.0008 26.2 (32) 1.1

(0.7–1.7)
0.7728

Female (n = 425) 0(0) Ref - 24.9 (106) Ref -

Age groups (Year) % (n)

18–20 (n = 77) 1.3 (1) Ref - 26.0 (20) 1.1

(0.6–1.8)
0.8709

21–30 (n = 398) 3.3 (13) 2.6 (0.3–19.9) 0.9452 24.1 (96) Ref -

31–46 (n = 72) 1.4 (1) 1.1 (0.1–17.4) 30.6 (22) 1.4

(0.8–2.4)
0.2480

Marital status % (n)

Single (n = 509) 2.9 (15) 2.4

(0.1–41.1)
0.5425 25.0 (127) Ref -

Married (n = 38) 0 (0) Ref - 29.0 (11) 1.2

(0.6–2.5)
0.5848

Health districts % (n)

Biyem-Assi (n = 113) 0.9 (1) 1.1

(0.0.4–26.8)
0.9669 26.5 (30) 1.4

(0.6–3.5)
0.4117

Cité-verte (n = 40) 0 (0) Ref 20.0 (8) Ref

Djoungolo (n = 120) 2.5 (3) 3.9

(0.2–71.3)
0.3644 28.3 (34) 1.6

(0.7–3.8)
0.3022

Efoulan (n = 113) 1.8 (2) 1.8

(0.1–38.6)
0.7021 23.9 (27) 1.3

(0.5–3.1)
0.6148

Nkolbisson (n = 42) 2.4 (1) 2.8

(0.1–70.4)
0.5346 28.6 (12) 1.6

(0.6–4.4)
0.3683

Nkoldongo (n = 119) 5.0 (6) 4.4

(0.2–80.1)
0.3159 22.7 (27) 1.2

(0.5–2.8)
0.7227

Academic specialties

Nursing (n = 352) 3.1 (11) 3.1

(0.2–54.0)
0.4321 25.9 (91) 2.3

(1.0–5.7)
0.0634

Clinical biology (n = 46) 0 (0) Ref 13 (6) Ref

Medical analysis (n = 139) 2.9 (4) 3.1

(0.2–58.5)
0.4523 37.6 (38) 2.5

(1.0–6.4)
0.0541

Health management (n = 10) 0 (0) 4.4

(0.1–236.2)
0.4633 30 (3) 2.9

(0.6–14.2)
0.1989

Abbreviations: CI, confidence interval; OR, odd ratio; Ref, reference; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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assays, particularly those that measure SARS-CoV-2 spike protein

antibodies which take longer to develop after infection.17

We found that men were significantly more likely to be seroposi-

tive, and we also observed higher seropositivity, although nonsignifi-

cant, among age groups 31–46 years. Nwosu and collaborators also

found that male had significantly higher odds of seropositivity.12 Men

are known to have longer lasting antibody responses,18 and early

studies have already indicated that males have a higher susceptibility

to COVID-19 infection19 and tend to experience higher severity and

fatality of COVID-19 cases.20,21 This sensitivity linked to the gender

can be explained by multiple facts such as the gender difference in

the distribution of ACE 2 which is the site of virus entry inside the tar-

get cell. It has been proven that ACE 2 is highly expressed and active

in males than females, thus contributing to sex differences in COVID-

19 infection.22

The present study found a significant association between

SARS-COV-2 infection and the academic level of the students, with

the highest risk found in undergraduate students who exhibited more

IgG and combined IgM and IgG positive cases than postgraduate stu-

dents, as also observed in studies conducted in England,5 Ethiopia,23

and Los Angeles.11 Interestingly, seropositivity was associated with

residential settings. Seroprevalence was high in students living in

health districts of Nkolbisson 31% (2.4% of IgM and 28.6% of IgG)

and Djoungolo 30.8% (2.5% of IgM and 28.3% of IgG). Potential rea-

sons for these findings might be related to the student living condi-

tions, less follow-up of preventive public health measures and more

importantly the fact that most of the participants, as health science

students, have completed internships in different hospital environ-

ment since December 2020. This undoubtedly increased the circula-

tion of the virus among these students, since it is well-known that

the COVID-19 prevalence was high among healthcare workers in

Cameroon.13,24

Some limitations of this study include the lack of data related to

participant having experienced COVID-like symptoms or had a previ-

ous PCR confirmation, household composition and comorbidities. Sec-

ond, the diagnostic accuracy of the rapid diagnostic tests used in this

study is variable; this may be less sensitive than enzyme-linked

immunosorbent assays to detect SARS-CoV-2 antibodies. Also, sero-

conversion varies widely in persons with SARS-CoV-2 infection, with

some people failing to mount a detectable humoral response while

others show an overt response, which can lead to underestimation of

seroprevalence. However, this study may be considered in-formative

as screening strategy to apply in context at risk.

5 | CONCLUSION

The seroprevalence of the SARS-CoV-2 infection in this university

student community in Yaoundé has reached exceptionally high levels

during the second wave of the coronavirus pandemic. Our findings

point to extensive and underreported circulation of SARS-CoV-2 in a

university community during the second wave of infection in

Cameroon. These findings highlight the importance of diagnostic

testing and asymptomatic SARS-CoV-2 transmission among student

community in Cameroon, which likely resulted in artificially low case

counts.
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