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Abstract

Background: The extent of circulation of Coronavirus-2 Severe
Acute Respiratory Syndrome in many African countries remains uncer-
tain, underscoring the need for sero-antibody surveys to assess the cu-
mulative attack rate as well as the risk of disease resurgence.

Objective: The aim of the study was to assess the seroprevalence of
SARS CoV-2 at the University of Ngaoundere and the factors associated
with seropositivity.

Methods: This was a cross-sectional study, carried out on a group
of 192 people, from September 05 to 30, 2022. The study population
consisted of students, teachers, support staff and all other persons
regularly attending the campus. After obtaining informed consent,
they were invited to complete a questionnaire, following which blood
samples were taken for the detection of total serum anti-SARS-CoV-2
antibodies using the RADI COVID-19 IgG/IgM rapid test.

Results: Of the 192 study participants, 71.9% were men. Mean age
was 26.16 [17.55-34.77]. Seroprevalence was 78.7%. All support staff
(100%) in our study tested positive. Subjects under 26 years of age
were more likely to be seropositive than those over 26.

Conclusion: This study has shown that most members of the
Ngaoundere university community have met the virus either through
contamination or vaccination; this could have a positive impact on
community immunity and reduce the risk of resurgence of the disease
on campus.
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Ngaoundere.
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Introduction

Emerging infectious diseases have always been a threat to
public health worldwide [1]. Such is the case of this emerging
zoonosis, which appeared at the end of December 2019 and
was reported by the World Health Organization (WHO) as being
responsible for cases of pneumopathy linked to a live animal
market in the city of Wuhan, China [2]. This is a new coronavi-
rus, designated as severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2). This virus is responsible for an emerging in-
fectious pathology called coronavirus disease 2019 (COVID-19).

Cameroon, like many countries in sub-Saharan Africa, has so
far reported only a limited number of cases of COVID-19. The
total number of reported deaths remains low. At the beginning
of June 2022, there were 119,947 cases and 1,930 deaths in
Cameroon (WHO AFRO.COVID-19, 2022), with 4.109 confirmed
cases and 65 deaths in Adamaoua. This contrasts sharply with
the hundreds of thousands/millions of deaths/positive cases
reported in many high-income countries. This would mean that
the true extent of COVID-19 in the community would be un-
known and probably higher than reports indicate.

Yet diagnosing people exposed to or infected with SARS-
CoV-2 is essential for controlling the global pandemic of CO-
VID-19. In a city where the disease has spread, it is important
to estimate the prevalence of the disease to assess herd im-
munity [3]. Indeed, the use of seroprevalence studies, which
assess the number of people in a population who test positive
for a specific disease based on blood serum, can help determine
the number of infections at population level, identify the extent
of undetected cases and assess the risk of disease resurgence.
On the other hand, serological testing for the presence of anti-
SARS-CoV-2 antibodies aims to identify previous SARS-CoV-2 in-
fection, and can help confirm the presence of a recent infection
in the event of PCR limitations [4-5].

In this vein, we set out to determine the seroprevalence of
COVID- 19 within the campus and its various associated factors.

Methods
Study design, period, scope, and participants

A cross-sectional survey was conducted at the University of
Ngaoundere- Cameroon. The study was conducted on a group
of 192 people ranging from September 05 to September 29,
2022. The study population consisted of students, teachers,
support staff and all other persons regularly attending the cam-
pus. After obtaining their informed consent form, they were in-
vited to answer the questions in the questionnaire, after which
the sample was taken. The inclusion criteria were any member
of the Ngaoundere university community who agreed to take
part in the study by signing the informed consent form and an-
swering the questionnaire.

The sample size was calculated to 187, using the LORENTZ
formula to ensure a minimum participant size. The estimated
proportion of anti-SARS-CoV-2 antibody seroprevalence in Cam-
eroon (IgG) was 4.6% [6] with an error of 3%, for a confidence
limit of 95%.

Primary and secondary parameters

The primary endpoint was to assess the seroprevalence of
SARS CoV-2 antibodies (IgM and IgG) in the individuals studied
and the secondary endpoint was to determine the risk factors
associated with seropositivity for these antibodies.

Study instrument

Established survey instruments were used to obtain informa-
tion on participants’ sociodemographic data (e.g. age, gender,
status, faculty, level of education and residence), COVID-19-re-
lated symptoms (e.g. fever), exposure (e.g. participation in fes-
tivities) and behavioral factors (e.g. compliance with COVID-19
public health measures). The specific public health measures
studied included social distancing (in private and public con-
texts) and wearing a face mask in public. The type and frequen-
cy of source used to retrieve information relating to COVID-19
was investigated by asking respondents, “How often do you use
social media for information relating the disease. All study ma-
terials were provided in English and French.

Data were collected via a physical questionnaire consisting of
four parts. The first part consisted of the participants’ socio-de-
mographic characteristics (age, gender, residence, status, fac-
ulty, and level of study). The second section consisted of clinical
status to obtain information on COVID-19-related symptoms,
hospitalization, and vaccination.

The third section concerned the set-up and sharing to ob-
tain information on travel made and contact with international
travelers and contact with positive and/or suspected cases. The
fourth section dealt with the results of examinations related to
COVID-19, TDR/PCR COVID-19 test results and anti-SARS CoV-2
IgG, IgM serology.

Biological analysis

A 3 ml venipuncture into an EDTA tube was performed on
the participant. After centrifugation, the plasma was used for
qualitative detection and differentiation of anti- SARS-CoV-2
IgM and IgG antibodies using the RADI COVID-19 IgG/IgM rapid
chromatographic immunoassay. Sensitivity and specificity are
90% and 100% respectively. No cross-reactivity has been ob-
served with this test.

Operational definitions

In the present study, SARS-CoV-2 seropositive subjects were
those in whom anti-SARS- CoV-2 IgG and/or IgM antibodies
were detected. The isolated presence of IgM antibodies indicat-
ed recent exposure to SARS-CoV-2 of between 3 and 6 days, and
the presence of IgG antibodies indicated prolonged exposure of
more than 8 days [5].

Data collection and quality assurance

Data were entered into Sphinx Plus? - Edition Lexica-V5 and
analyzed in Excel 2010 (Microsoft office 2010). Qualitative and
guantitative variables are presented respectively as percentag-
es with 95% confidence intervals (CI=95%). The chi-square test
(x2) was used to compare proportions. The threshold of statisti-
cal significance was set at a p-value <0.05.
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Ethical consideration

The study was approved by the Comité National d’Ethique
de la Recherche pour la Santé Humaine du Cameroun
(N°2022/03/1443/CE/CNERSH/SP). In addition, written in-
formed consent was included in the survey. Participation in the
study was voluntary.

Results
Socio-demographic characteristics of study participants.

A total 192 participants were included in our September
2022 study, mainly male. The average age was 26.2 with a more
represented (30.27%) age range located between 22-26. Our
participants mainly had student status (Tablel).

IgG/IgM antibody rapid tests were performed and revealed
a positivity frequency of 78.7% (151/192). Of the 151 positives,
79 participants had developed anti-SARS-CoV-2 IgG, synony-
mous of previous contact with the virus. This represents an 1gG
seroprevalence on RDT of 41.2%. In addition, 13 volunteers rep-
resenting 6.8% had developed IgM antibodies synonymous of
recent infection at the initial phase, while 59 (30.7%) had both
IgG and IgM antibodies, i.e. infection in the intermediate phase
of the disease (Figure 1).

Seroprevalence according to socio-demographic character-
istics

Among the studied variables, only the variable “status” was
significantly (p=0.043) associated with the seroprevalence (Ta-
ble 2). Indeed, for an overall seroprevalence of 78.7%, the sup-
port staff were mostly affected (100%) while the shopkeepers
and moto taxi drivers were less (50.00%). In other terms, the

\/ Table 1: Socio demographic characteristics of respondents ]
\\\ //
Variables Number Percentage (% )
Male 138 71.90
Sex of participants
Female 54 28.10
Less than 20 27 14.59
[20;24] 56 30.27
Age of participants [24;28] 52 28.11
[28;32] 22 11.89
32 and more 28 15.14
Students 157 81.8
Teachers 11 5.7
Status of participants
Support Staff 12 6.3
Other 10 5.2
T N
(A) (8)
HigG
W Positif
HigM
W Négatif
4 mIgGHEM
£.80%

Figure 1: Seroprevalence (A) and distribution of positive cases (B)
| and study sample.

\
‘/ Table 2: Cross tabulation between seroprevalence and status of \‘

| the volunteers.
\_ %
Variables Term.s.and Seroprevalence
conditions
Positive (%) RR Negative (%)
(Risk Ratio)
Student 123(78.60) 1,57 34(21.40)
Teacher 9(81.80) 1,64 2(18.20)
Status Support staff 12(100) 2 0(0.00)
Other 5(50.00) 1 5(50.00)
TOTAL 151(78.7) 41(21.4)

support staff were twice more likely to test positive than the
shopkeepers and moto taxi drivers. IgG/IgM seroprevalence
was equally high among (81.80%).

Socio-demographic characteristics associated with sero-
positivity history

The frequency distribution of detected antibodies according
to age and gender is shown in Table 3. Age (P=0.0019) and gen-
der (P=0.0415) were significantly associated with the type of
antibodies detected.

In the age variable, IgG antibodies were more frequently de-
tected in subjects under 20 years of age (85.7%), [20-24] (57.1%)
and >32 years of age (56.5%). On the other hand, IgG+IgM an-
tibodies were more common in subjects aged [24;28[(56.1%)
and [28;32[(61.1%). Comparatively, the frequency of 1gG 2.57-,
1.71- and 1.70-fold significantly higher in the above classes than
in the [28;32 [class, where they are relatively less represented.
On the other hand, IgG+IgM antibodies are significantly higher
3.92 times and 4.27 times respectively in classes [24;28 [and
[28;32 [than in the lowest value class <20 years.

For the gender variable, females have a higher rate of IgG
positivity (68.20%), compared with males, while males have a
uniform distribution of IgG and IgG+IgM.

However, it should be noted that all participants who had
been in contact with a confirmed COVID-19 case, whatever the
method of confirmation, were seropositive (100%).

Clinical and other factors associated with seroprevalence.

The distribution of clinical signs according to seroprevalence
is shown in Figure 2. Although this distribution does not show a
significant difference, we note that all our participants (100%)
who had odynophagia, anosmia/hyposmia, agueusia/dysgeusia
or even myalgia during the year tested positive.

Discussion

COVID-19 is still one of the world’s major public health con-
cerns. This cross- sectional study of SARS CoV-2 antibody sero-
prevalence among the university student population revealed
that 78.7% of the university population had evidence of previ-
ous infection with SARS CoV-2. This value is much higher than
that reported in many previous studies, notably [7] University
of Yaounde 1, where seroprevalence was 4.6%. These result
was much higher than the equivalent prevalence SARS CoV-2
in all the university campus of Cameroon (0.8%) and University
of Ngaoundere (1.15%), according to the report of the FIND CO-
VID TDR-Ag CPC project, conducted in the same period with the
present study.
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(Table 3: Positive seropositivity according to age and sex.

Priority of infection

Variables Terms and conditions

RR

Former 18G (%) (Risk ratio)

)

(Risk ratio)

RR (Risk

Recent IgM (%) Ratio)

Intermediate IgG+IgM (%)

Less than 20 18(85.70) 2,57

0 (0.00) 0 3(14.30) 1

[20;24] 24(57.10) 1.71

7 (16.70) 11(26.20) 1.83

Age class [24;28] 14(34.20) 1,03

4(9.80) 23(56.10) 3.92

[28;32] 6(33.30) 1

1 (5.60) 11(61.10) 4.27

32 and more 13(56.50) 1.70

1(4.40) 1 9(39.10) 2.73

Male 49(45.80) 1

10 (9.40) 48(44.90%) 1.80

Gender

Female 30 (68.20) 1.49

3 (6.80) 1 11 (25.00) 1

No sign
Chest pain

—

Diarrhea

Vomiting

MNausea

r

Unusual Asthenia |
Myalgiea

Agueusia/ dysgueusia 1

Anosmia/hyposmia

B Negative

QOdynophagia :

B Positive

Headaches

Sneezing

Rhinorrhea

Dyspnea

Cough

Fever »38°C, chills

0% 20% 40% 80%

80% 100% 120%

Figure 1: Distribution of COVID-19 clinical signs according to seroprevalence positivity.

In our population, the proportion of men 138/192 (71.9%)
was higher than that of women 54/192 (28.1%) with an average
age of 26.16. These results differ from those obtained in the
study of healthcare workers in health establishments [6] con-
ducted in Yaoundé, where 58.8% were male and 41.2% female,
with an average age of 33. Recent study by Esther et al (2021) on
mass screening of the community of Ngaoundere found a fairly
parity with male representing 51.2% and female 48.2%, with
an average age of 43.1 years. In our study, men and youngers
were more likely to participate. This could be explained by the
fact that the population community within the University of
Ngaoundere is mainly made up of students and men who are
young people. Men were probably more receptive to this type
of survey than women, or they are more likely to continue their
study at the university level, but this needs to be investigated.

The majority of our participants (40.60%) had reported
being asymptomatic, with the most common signs among
symptomatic cases being fever >38°C + chills (22.90%), cough
(31.80%), rhinorrhea (23.40%), sneezing (22.90%) and head-
ache (29.70%). The low number of people reporting symptoms
may be because symptomatic people may have stayed at home
in accordance with Cameroonian government guidelines. This
may also be due to their actual immunity due to their ancient
contact with the virus.

The seroprevalence of SARS-CoV-2 infection in the Ngaoun-
dere university community for anti-SARS-CoV-2 IgG, IgM and
IgG+IgM antibodies was 41.2%, 6.8% and 30.7% respectively.
These results were in concordance with those of Katchunga
et al. (2020) who revealed a seroprevalence SARS-CoV-2 IgG
of around 40.8%. We observed that seroprevalence was as-

sociated with status: support staffs were observed to be all in
the past in contact with the virus, which could be explained by
their proximity to both teachers and students, putting them at
greater risk. Seropositivity, on the other hand, was associated
with age, with those under 20 having a higher IgG seropositivity
(85.7%).

These results differed from those of Katchunga et al., 2020
[8] where the independent predictors of anti-SARS-CoV-2 anti-
bodies were age >60 years. Female sex was also associated with
IgG seropositivity (68.2%), which differs from the results ob-
tained in the study carried out in Yaoundé-Cameroon [9] where
men were more IgG-positive.

Conclusion

The seroprevalence of anti-SARS-CoV-2 antibodies is very
high (78.7% [95% Cl: (72.9-84.4)]) in the Ngaoundere University
community. The most prevalent population status is the sup-
port staff, and the most recent affected age is person under 24
years. The observed high seroprevalence reflects massive expo-
sure to SARS-CoV-2 in the university population, which has had
a positive impact on community immunity, then a lower risk of
resurgence of severe cases of the disease.

Declarations
Conflict of interest: None

Acknowledgements: The authors acknowledge the univer-
sity community of Ngaoundere who massively adhered to the
study population.

www.jcimcr.org

Page 4



References

1. Siddiquea BN, Shetty A, Bhattacharya O, Afroz A, Billah B.
Global epidemiology of COVID-19 knowledge, attitude and
practice: a systematic review and meta-analysis. BMJ Open.
2021;11(9):e051447. doi:10.1136/bmjopen-2021-051447

2. Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus from Patients
with Pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-
733. doi:10.1056/NEJM0a2001017Cucinotta D, Vanelli M. WHO
Declares COVID-19 a Pandemic. Acta Bio Medica Atenei Parm.
2020;91(1):157-160. doi:10.23750/abm.v91i1.9397

3. Kai-Wang K, Tsang OTY, Leung WS, et al. Temporal profiles of
viral load in posterior oropharyngeal saliva samples and serum
antibody responses during infection by SARS-CoV-2: an obser-
vational cohort study. Lancet Infect Dis. 2020;20(5):565- 574.
doi:10.1016/51473-3099(20)30196-1

4, Lee HK, Lee BH, Seok SH, et al. Production of specific antibodies
against SARS- coronavirus nucleocapsid protein without cross
reactivity with human coronaviruses 229E and OC43. J Vet Sci.
2010;11(2):165. doi:10.4142/jvs.2010.11.2.165

5. Chisale MRO, Ramazanu S, Mwale SE, et al. Seroprevalence of
anti-SARS-CoV-2 antibodies in Africa: A systematic review and
meta-analysis. Rev Med Virol. 2022;32(2). doi:10.1002/rmv.2271

6. Nguwoh PS, Mboringong AB, Fokam J, et al. Seroprevalence
of SARS-CoV-2 (COVID-19) among Health Care Workers in
Three Health Facilities of Yaounde, Center Region of Camer-
oon. Eur J Med Health Sci. 2021;3(6):89-94. doi:10.24018/
ejmed.2021.3.6.1109

7. Esther VV, Annick NM, Magellan GF, et al. Mass screening for
COVID 19 in a Yaoundé University Community from October to
December 2020. Health Sci Dis. 2021;22(12).

8. Katchunga PB, Murhula A, Akilimali P, et al. Seroprevalence
of anti-SARS-CoV-2 antibodies among travelers and workers
screened at the Saint Luc clinic in Bukavu, eastern Democratic
Republic of Congo, from May to August 2020. :11.

9. Nwosu K, Fokam J, Wanda F, et al. SARS-CoV-2 antibody serop-
revalence and associated risk factors in an urban district in Cam-
eroon. Nat Commun. 2021;12(1):5851. doi:10.1038/s41467-
021-25946-0

www.jcimcr.org Page 5



