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Background and study aim: In Nigeria,
there is paucity of information on the
epidemiology of infections due to
Chikungunya virus (CHIKV) especially
among patients with febrile illness. Cases
of febrile illness are usually associated
with malaria and typhoid fever without
considering the possibility of viral
aetiology. The aim of the study was to
determine the prevalence and associated
risk factors of CHIKV infections among
febrile illness presumptively diagnosed of
malaria in Ogun State, Nigeria. Patients
and Methods: A total of 165 patients (94
females and 71 males) were recruited for
the study. The presence of malarial
parasite was determined by microscopic
examination of blood films. Sera were
tested for presence of CHIKV
immunoglobin  (Ig) IgM and IgG
antibodies using CHIKV rapid diagnostic
test kit. Results: Out of the 165 patients
screened, 102 (61.8%) were positive for

malarial parasite, 18 (10.9%), 5 (3.0%)
and 4 (2.4%) were positive for the
presence of CHIKV IgM Ab only,
CHIKV 1gG Ab only, and both,
respectively. A statistically significant
association was observed between
CHIKV IgM antibody positivity and
malaria. Participants who tested positive
for CHIKV IgG antibody only were all
negative  for malaria.  Meanwhile,
participants positive for both CHIKV IgM
and lgG antibodies did not test positive
for malaria. Lack of knowledge of
CHIKYV, presence of mosquitos in the
environment, presence of stagnant water
sources around, lack of routine medical
check-ups and self-medication practices
are some of the risk factors identified in
this study. Conclusion: The findings
underscore the importance of considering
CHIKV infection alongside malaria in
febrile patients, particularly in malaria-
endemic regions.

INTRODUCTION

Chikungunya virus (CHIKV), an
arthropod-borne  virus  primarily
transmitted by Aedes mosquitoes
(first identified in 1952 in the United
Republic of Tanzania), has emerged
as a significant public health concern
in tropical and subtropical regions of
the world with over 5 million cases in
the past 15 vyears, though severe
illness and fatalities from CHIKV
infections remain relatively

uncommon [1-6]. Nonhuman
primates, small animals, and Aedes
mosquitoes play pivotal roles in the
enzootic sylvatic transmission cycle
of CHIKYV, particularly in Africa [7]
However; outbreaks of CHIKV can
also occur without the involvement of
animal reservoirs [8]. In populations
lacking pre-existing immunity, such
outbreaks can be explosive, with
confirmed attack rates reaching up to
70% [9].
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The introduction of CHIKV into Asia occurred
in the 1950s, sparking outbreaks in Southeast
Asia and India. The significant epidemics in
India from 2005 to 2006 and in the Indian Ocean
islands, such as the Comoros Islands, La
Reunion, and Mauritius, resulted from the re-
emergence of CHIKV from Africa in 2004 [10].
Concurrently, CHIKV was introduced to
temperate regions, leading to autochthonous
transmission in France and Italy. In 2013,
localized transmission of CHIKV was initially
reported in Saint Martin, subsequently spreading
to over 40 nations and territories in North,
Central, and South America [9]. Several factors,
such as increasing urbanization, international
travel, and a series of adaptive changes in the
virus that enhance transmission by Aedes
mosquitoes, likely contribute to the widespread
magnitude of CHIKV outbreaks in recent years
[4,7,9].

The incubation period for chikungunya usually
falls within the range of 2 to 4 days (with a span
of 1 to 14 days).3% to 28% of individuals
infected with CHIKV show no symptoms, those
who develop Chikungunya can experience fever,
headache, and a skin rash. Additionally,
approximately 20-30% of patients suffer from
severe, long-lasting joint and muscle pain
(polyarthralgia and myalgia) [11, 12], which is
why the disease is named Chikungunya, meaning
"bending over in pain™ in the Makonde dialect of
Africa. Over the past sixteen years, the majority
of Chikungunya infections have led to
symptoms, with more than 85% of individuals
who show serologic evidence of infection also
reporting the experience of symptoms.
Chikungunya virus disease has been linked to a
heightened risk of death for up to 84 days
following the onset of symptoms, with fatalities
including those from cerebrovascular diseases,
ischemic  heart  diseases, diabetes and
neurological disorders [11, 13, 14]. There is no
specific treatment for Chikungunya, only
supportive care, and it can be debilitating and
even fatal for newborns. Preventative measures
focus on avoiding mosquito bites and eliminating
mosquito breeding sites, as there are no specific
vaccines or therapeutic drugs currently available
[15, 16]. However, several vaccines are in Phase
II and I clinical trials. Notably, Valneva’s
single-dose live-attenuated Ixchig (VLAL1553)
vaccine has recently received approval from the
Food and Drug Administration (FDA) for use [5,
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17]. The clinical presentation of Chikungunya
fever can overlap with other febrile illnesses
such as malaria, particularly in endemic areas
[1,2,9,18]. This overlap complicates the accurate
diagnosis and treatment of these infections,

highlighting the need for comprehensive
epidemiological studies to delineate their
prevalence and guide effective healthcare

strategies. Ogun State, situated in southwestern
Nigeria, is characterized by a tropical climate
conducive to the proliferation of Aedes
mosquitoes, the primary vectors of CHIKV. The
region is also endemic for malaria,
predominantly  caused by  Plasmodium
falciparum, which presents with similar clinical
features to Chikungunya fever. Consequently,
febrile patients in this region are often
presumptively diagnosed with malaria based on
clinical presentation and limited diagnostic
resources. This presumptive diagnosis, while
pragmatic in resource-limited settings, risks the
misdiagnosis and mistreatment of patients
potentially infected with CHIKYV, leading to
prolonged morbidity and the further spread of the
virus [19-23].

Chikungunya and malaria often share common
symptoms, including fever, headache, and
muscle pain. Relying on clinical symptoms alone
for presumptive diagnosis may lead to
misdiagnosis. Hence, there is a need for specific
and sensitive rapid diagnostic test kits that can
accurately identify both malaria and other
prevalent febrile illnesses, such as Chikungunya,
at the point of care [24]. Serological testing for
CHIKV-specific 1gG and IgM antibodies
provides a valuable tool for distinguishing
between current and past infections, offering
insight into the true prevalence of the virus
among febrile patients [25]. IgM antibodies
typically appear within days of infection and
indicate recent exposure, while IgG antibodies
can persist for years, reflecting previous
infection. Understanding the prevalence of these
antibodies among febrile patients presumptively
diagnosed with malaria can illuminate the burden
of CHIKV in Ogun State and inform public
health interventions.

There is a potential for super- or co-infection, as
Chikungunya and malaria can coexist in regions
where both vectors are present, as indicated by
studies conducted by Baba et al. [19], Metz et al.
[20], Olajiga et al. [21], Fgbami et al. [22], and
Ingoba et al. [23]. In Nigeria, diseases
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transmitted by  mosquitoes, such  as
dengue/chikungunya and
malaria/dengue/chikungunya, are widespread.
Research highlights that the occurrence of co-
infections involving acute febrile illnesses
(AFIs), including chikungunya and malaria, can
result in severe illness and mortality, carrying
significant implications for public health [19, 26-
28]. Previous studies in Nigeria have
documented the presence of CHIKV [19, 20, 26-
32], but data specific to Ogun State remain
sparse. The current lack of information on the
percentage occurrence of Chikungunya virus IgG
and 1gM among febrile patients presumptively
diagnosed with malaria in Abeokuta, Ogun State,
Nigeria, highlights the necessity for this study.
The aim of this study is therefore to assess the
prevalence of Chikungunya virus 1gG and IgM
antibodies and associated risk factors among
febrile patients presumptively diagnosed with
malaria in Ogun State, Nigeria. The investigation
will contribute to a better understanding of the
epidemiological landscape of febrile illnesses.
This research is critical for optimizing diagnostic
protocols, improving patient management, and
devising targeted vector control strategies to
reduce the transmission of both CHIKV and
malaria.

PATIENTS/MATERIALS AND
METHODS

Research Design

The chosen research design for this investigation
was a cross-sectional epidemiological study.

Study Location

The epidemiological study was carried out at
ljaiye State Hospital, Abeokuta, Ogun State. The
participants involved were febrile male and
female patients who have received a presumptive
diagnosis of malaria at the aforementioned
medical facility. ljaiye State Hospital is a
government-owned general hospital situated in
Ogun State, Nigeria, with geographical
coordinates: 7.1475° N, 3.3619° E.

Study Duration

The research activities lasted over a period of
three months (January-March, 2024).

Participant Demographics

This cross-sectional, institution-based study
encompassed febrile male and female patients

who have been presumptively diagnosed with
malaria. The inclusion criteria involved
individuals presented with elevated body
temperature attending ljaiye State Hospital,
Abeokuta, Ogun State.

Sample Size Determination

The sample size for the study was computed
utilizing the  formula  established by
Pourhoseingholi et al. [33]: N = Z2 X P (1- P)/
D2

Where: N= minimum sample size required, Z= confidence
interval (1.96), P= proportion of the population with
Chikungunya virus infection from previous study, D=
desired level of significance (0.05)

For the calculation, a 95% confidence interval, a
P value of 0.11, i.e., a prevalence rate of 11%
from previous study by Ayorinde et al. [26], and
margin of error (d) set at 0.05 was utilized. 10%
of the sample size was added to reduce errors
that could result from likely non- compliance.

N= Z2 X P (1- P)/D?
Z=1.96, P=11% (Ayorinde et al. [26]), D= 0.05
N=1.962 X 0.11 (1- 0.11)

(0.05)2
N=3.8416 X 0.11 X 0.89

0.0025
N=0.37609264

0.0025

N=150.4
N= 150
10% 150:10/ 100 X 150 = 15
Sample size is therefore 150 + 15 = 165

Therefore, a total of 165 blood samples were
used for this study.

The sampling technique employed systematic
random sampling, ensuring a representative
selection of participants from the pool of febrile
patients at ljaiye State Hospital. This approach
aimed to eliminate biases and enhance the
generalizability of the findings.

Sample Size

A total of 165 blood specimens were collected
from consenting 165 febrile patients at ljaiye
state hospital, Abeokuta, Ogun State.

Eligibility of Subjects
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Inclusion Criteria: All patients, irrespective of
age, who provide informed consent and present
with symptoms of fever (>38.0°C) was included
in the study. These individuals were clinically
diagnosed or suspected to have malaria infection
while attending ljaiye State Hospital, Abeokuta,
Ogun State, Nigeria. In the case of children,
inclusion also required parental consent, and the
children presented with fever, clinically
diagnosed or suspected to have malaria infection.

Exclusion Criteria: Patients of all ages who have
provided consent but do not present with
symptoms of fever (>38.0°C) or are not
clinically diagnosed or suspected to have malaria
infection were excluded from the study. In the
case of children, exclusion applied to those
whose parents did not provide consent or
children without fever or clinical suspicion of
malaria infection. These criteria were established
to ensure the relevance and accuracy of data
collected for the study.

Data Collection

Before specimen collection, detailed
demographic and clinical information were
gathered from participants using meticulously
prepared questionnaires. These questionnaires
were assigned unique participant identification
numbers (PIDN). The data collection process
was spanned at an average of twenty-one (14)
days at the study location. This duration
encompassed subject selection, questionnaire
distribution and retrieval, and sample collection.
The pre-test questionnaires were directly
administered to participants, consisting of two
sections. The first section captured participants'
biodata, including age, religion, tribe,
educational level, and gender. The second
section focused on clinical data, soliciting brief
histories of symptoms related to Chikungunya
virus fever, such as headache, fever, back pain,
rash, nausea, vomiting, conjunctivitis, etc. All
completed  questionnaires  went  through
meticulous accuracy checks and was securely
stored daily. To maintain confidentiality, only
the PIDN was recorded on specimen bottles and
result sheets.

Measurement of Body Temperature

A battery-powered digital clinical thermometer
was utilized to accurately measure the body
temperature of the participants.

Venous Blood Collection
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Five (5) milliliters of each participant's venous
blood was drawn through venous puncture and
collected into an EDTA sample bottle labeled
with each PIDN.

Sample transportation and Storage

The blood samples was promptly transported to
the laboratory unit of the Department of Medical
Laboratory Science at Babcock University and
analyzed within 2 hours of collection. Each
sample was transported expeditiously to the
laboratory, ensuring processing on the same day
as collection. Specimens from each participant
were labeled with their unique identification
number on the specimen container. Due to the
requirement  for  immediate  processing,
specimens was being stored. However, in cases
where a delay is anticipated, sera was kept at 2-
8°C for up to 3 days. For extended periods,
specimens were stored below -20°C. Frozen
samples was fully thawed and thoroughly mixed
prior to testing. Repeated freezing and thawing
of sera was avoided. Samples displaying
turbidity, gross lipemia, or gross hemolysis was
not used to prevent interference with result
interpretation.

Laboratory Analysis
Detection of Malaria Parasite

The presence of the malaria parasite was
determined  using the gold  standard
(Microscopy). Briefly; for each sample, thin and
thick blood films were made on a labeled, clean,
grease-free slide. The slide was placed
horizontally on a staining rack. A small drop of
absolute methanol was applied to the thin film,
ensuring it does not touch the thick film to
prevent lysis of red cells. The thin film was
allowed to fix for 1 minute. The thick film was
allowed to air dry. Blood films was stained for
10 minutes using 10% Giemsa stain solution.
The stain was flushed from the slide using
buffered water with a pH of 7.2 to avoid fine
deposit coverage on the films. The back of the
slide was wiped clean with cotton wool and
placed in a draining rack for air-drying
preparation. Films were viewed under the
microscope using immersion oil and x100 (oil
immersion)  objective  lenses  with  light
microscopy. The diagnosis of malaria was based
on the identification of asexual stages of
Plasmodium on thick blood smears. Thin blood
smears were used to identify Plasmodium

Idowu et al., Afro-Egypt J Infect Endem Dis, December 2024;14(4):440-459
https://aeji.journals.ekb.eq/

DOI: 10.21608/a€ji.2024.308937.1403


https://aeji.journals.ekb.eg/

species. If no parasite is seen, blood films were
declared negative. Each slide was independently
read. In case of discordant results, the slide was
examined by two microscopists independently.

Detection of Chikungunya Virus

The detection of Chikungunya Virus IgG and
IgM was conducted using the standard Q
Chikungunya 1gG and IgM rapid antibody test
cassette following the manufacturer's
instructions.

Principle of the RDT KIT

The standard Q IgG and IgM combo test kit has
‘M’, ‘G’ test lines and ‘C’ control line.
Monoclonal anti- human IgM and monoclonal
anti- human 1gG are immobilized at two
individual test lines respectively (M, G line) on
the nitrocellulose membrane. The IgM line in the
result window is closer to the specimen well and
followed by IgG line. Inactivated Chikungunya
virus in the antigen pad and monoclonal anti-
chikungunya E1- gold in the conjugate pad
release by adding buffer and react with anti-
Chikungunya IgM or 1gG in patient specimen. If
human anti-Chikungunya IgM or IgG exist in
patient serum, the individual test line appear
visible band respectively forming the complex
with anti-human IgM/IgG, human IgM/IgG,
inactivated Chikungunya virus, and anti-
Chikungunya E1- gold, which means a positive
test results. The violet line at the control region
should always appear if the assay is performed
correctly.

Procedure

Briefly; whole blood was centrifuged at 1500g
for five (5) minutes to obtain plasma. The test
cassette was retrieved from the pack, open it, and
place it on a clean workbench. The specimen's
unique identification number was labelled
accurately on the test cassette. 30 microliters - 45
microliters (1 drop) of plasma was collected and
added to the sample well on the cassette. One
drop of buffer was added (sample diluent). Test
samples were ran alongside external positive and
negative controls. The results were read after 15
minutes using a timer.

Interpretation of results: Positive Result

e Presence of 'M' line for IgM confirmed
IgM anti-CHIKYV in the specimen, along
with the 'C' line. The outcome was
positive or negative.

e Presence of 1gG "G" line confirmed 19G
anti-CHIKYV in the specimen, along with
the C line. The outcome was negative or
positive.

e Presence of both "M" and "G" lines
confirmed both I1gG and IgM anti-
CHIKV in the samples. The outcome
was positive or negative.

Negative Result

e The presence of only one color band at
the control region of the result window
indicated a negative result.

Invalid Result

e The assay was inaccurate if no control
"C" line develops, irrespective of any
pink hue in the test bands. A complete
lack of color or the appearance of only
one color band suggested a technique
error or reagent deterioration. In such
cases, the assay was redone using a
different kit.

General Precautions

All blood samples were treated as potentially
contagious. Protective clothing and disposable
gloves were worn when handling blood
specimens and kit reagents. The testing
procedures  followed US-CDC  Universal
Precautions for preventing the transmission of
blood-borne viruses. Used Chikungunya test kits
and clinical specimens were discarded as
biohazardous waste. Autoclaving at 121°C for 15
minutes at 15psi was performed first, followed
by appropriate incineration at the conclusion of
the screening process.

Data Analysis

Data from serum antibody testing and
guestionnaires was entered into Microsoft Excel.
Statistical analysis was performed using the
SPSS-18.0 statistical tool. One-way analysis of
variance (ANOVA) and Turkey-Kramer Multiple
Comparisons Test was used to test for significant
differences between the sero-positive rates of
CHIKV IgG and IgM antibodies, as well as the
percentage occurrence of past and present
CHIKV infection. Data analysis outputs were
presented using tables and charts.

RESULTS
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A comprehensive overview of the socio-
demographic characteristics of the study
participants reveals that the majority of the study
participants were female (57.0%) compared to
male study participants (43.0%). In terms of age
distribution, the largest proportion falls within
the 26-33 years age range (43.0%), followed by
the 34-41 years (24.8%), 18-25 years 17.6%),
>50 vyears (4.8%) and <18 years (4.8%).
Christianity is the predominant religion among
the study participants (84.8%), with Islam
representing a smaller percentage (14.5%).
Yoruba is the most prevalent tribe (83.0%),
followed by Igho (15.8%). Married individuals
constitute the majority (55.2%) in terms of
marital status. In terms of educational status,
study participants with tertiary education are the
most prevalent (43.6%), followed by those with
no formal education (50.3%). The majority of
study participants reside in urban areas (95.8%),
and the most common occupation reported is
self-employment (44.8%), followed by civil
servants (18.8%) and students (18.2%) (table 1).

The prevalence of malaria infection and
Chikungunya Virus (CHIKV) antibodies among
the study population is presented in Figure 1.
The majority of study participants were positive
for malaria parasites (102, 61.8%), while 63
(38.2%) tested negative. Regarding CHIKV
antibodies, a small proportion of study
participants tested positive for CHIKV IgM
antibodies only (10.9%), CHIKV IgG antibodies
only (3.0%), and both CHIKV IgM and IgG
antibodies (2.4%). The prevalence of CHIKV
antibodies suggests some exposure to the virus
within the population, albeit at a lower rate
compared to malaria.

Table 2 presents the association between socio-
demographic factors and the malaria status of the
participants, focusing on CHIKV (Chikungunya
virus) IgM and IgG antibodies. The table
displays the frequencies and percentages of
participants testing negative and positive for
CHIKV IgM antibody only, CHIKV IgG
antibody only, and both CHIKV IgM & I1gG
antibodies, along with the results of the Pearson
Chi-Square test assessing the association
between each antibody status and malaria.
Among participants testing negative for CHIKV
IgM antibody only, 30.9% were negative for
malaria, while 58.2% were positive. For those
testing positive for CHIKV IgM antibody only,
7.3% were negative for malaria, and 3.6% were
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positive. The Pearson Chi-Square test revealed a
statistically significant association between
CHIKV IgM antibody status and malaria (L2 =
6.945, df = 1, p = 0.008). Participants negative
for CHIKV 1gG antibody only had 35.2%
negativity and 61.8% positivity for malaria.
However, among those positive for CHIKV IgG
antibody only, 3.0% were negative for malaria,
while none were positive. This significant
difference was indicated by the Pearson Chi-
Square test ([12 = 8.348, df = 1, p = 0.004). For
participants negative for both CHIKV IgM &
IgG antibodies, 35.8% were negative for malaria,
and 61.8% were positive. No participant positive
for both antibodies tested positive for malaria,
and only 2.4% tested negative. This difference
was statistically significant ([12=6.637,df=1,p
=0.010).

Table 3 shows the patterns of preventive
practices associated with the occurrence of
Chikungunya virus antibodies across different
demographic variables. In terms of gender, the
data showcases that among females, 40.0%
exhibited poor preventive practices, whereas
17.0% demonstrated good preventive practices.
Similarly, among males, 35.2% displayed poor
preventive practices, and 7.9% had good
preventive practices. Although the Pearson Chi-
Square test indicated a slight association between
gender and preventive practices, the difference
didn't attain statistical significance (12 = 2.853,
df = 1, p = 0.091), suggesting that gender might
not be a significant determinant of preventive
practices within this population. Regarding age
range, no notable association was observed
between different age groups and preventive
practices ([12 = 7.254, df = 5, p = 0.202),
implying that age might not significantly
influence the adoption of preventive measures
against Chikungunya virus. The data also
explored the relationship between religious
affiliation and preventive practices, showing
some variation across different religious groups,
yet the difference wasn't statistically significant
(12 = 2.685, df = 2, p = 0.261). Likewise, no
significant association was found between tribe
and preventive practices ([12 =1.250,df=2,p =
0.535).Similarly, while some variance in
preventive practices was observed among
different marital statuses, the disparity wasn't
statistically significant ([12 = 4.149, df =2, p =
0.126). The distribution of preventive practices
across different educational levels also didn't
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yield statistically significant associations ([12 =
4,101, df = 3, p = 0.251). Residential location
(urban or rural) showed some difference in
preventive practices, but again, this distinction
wasn't statistically significant (J? = 2.417, df =
1, p = 0.120). Similarly, no significant
association was found between occupation and
preventive practices ([12 = 5.448, df = 5, p =
0.364). These findings suggest a need for further
investigation to understand the underlying
factors influencing preventive practices against
Chikungunya virus. Table 4 provides an analysis
of knowledge and risk factors associated with the
occurrence of CHIKV IgM antibody among the
study participants. Each variable category is
evaluated, presenting frequencies for both
negative and positive CHIKV IgM antibody
results, along with Pearson Chi-Square statistic
(x?), degrees of freedom (df), and p-values to
assess significance. No significant associations
are found between travel history and CHIKV
IgM antibody positivity (y*> = 0.248, p = 0.619),
awareness of the Chikungunya virus (3> = 0.123,
p = 0.726), understanding of its transmission (y>
= 0.123, p = 0.726), or history of Chikungunya
virus infection. Additionally, symptoms related
to Chikungunya virus such as eye pain, fever
(>40°C), headache, muscle pain, and vomiting
do not exhibit significant associations with
CHIKYV IgM antibody positivity (p > 0.05 for all
variables). Similarly, the presence of mosquitoes
in the environment does not show a significant
association with CHIKV IgM antibody positivity
(> = 0.000, df = 1, p = 1.000). However, a
history of mosquito bites exhibits a significant
association with CHIKV IgM antibody
positivity. The presence of stagnant water
sources around individuals also demonstrates a
significant association with CHIKV IgM
antibody positivity (y* = 0.003, df = 1, p =
0.954), suggesting a potential environmental risk
factor. Interestingly, the frequency of medical
check-ups/laboratory tests and self-medication
practices do not show significant associations
with CHIKV IgM antibody positivity (p > 0.05
for both variables).

Table 5 shows the knowledge and risk factors
related to the positivity of CHIKV IgG antibody.
Each category within the variables is examined,
presenting frequencies for both negative and
positive CHIKV IgG antibody results. Pearson
Chi-Square statistic (y?), degrees of freedom (df),
and p-values are provided to assess significance.
Regarding travel history, there's no significant

association found between travel history and
CHIKYV IgG antibody positivity (x> = 0.063, p =
0.801). Similarly, awareness of the Chikungunya
virus, including its transmission by Aedes spp
mosquito, does not exhibit a significant
relationship with CHIKV IgG antibody positivity
(p > 0.05 for all variables). Individuals with a
history of Chikungunya virus infection also do
not show a significant association with CHIKV
IgG antibody positivity. Similarly, the presence
of mosquitoes in the environment (%2 = 0.103, df
=1, p = 0.748) and history of mosquito bites (y>
= 0.379, df = 1, p = 0.538) do not exhibit
significant associations with CHIKV 1gG
antibody positivity. Regarding environmental
factors, the presence of stagnant water sources
around individuals also does not demonstrate a
significant association with CHIKV 1gG
antibody positivity (3> = 0379, df = 1, p =
0.538). Furthermore, the frequency of medical
check-ups/laboratory tests and self-medication
practices do not show significant associations
with CHIKV IgG antibody positivity (p > 0.05
for both variables).

Figure 2 shows the symptoms profile observed in
suspected cases of Chikungunya virus infection.
Among the reported symptoms, fever (>40°C) is
prevalent, with 60.6% of respondents
experiencing it, followed closely by headache,
also reported by 60.6% of respondents. Muscle
pain is another common symptom, reported by
36.4% of respondents. Additionally, vomiting is
noted in 46.1% of cases. Eye pain, while less
common, is still present in 9.1% of cases. Table
6 shows the occurrence of Chikungunya virus)
IgM  antibodies according to the socio-
demographic characteristics of the study
participants. The analysis of the data reveals no
significant association between gender and
CHIKV IgM antibody positivity (x> =1.293, df =
1, p = 0.255). Similarly, age range does not
exhibit a significant association with antibody
positivity (> = 6.098, df = 5, p = 0.297),
indicating that age group alone may not be a
determining  factor for susceptibility to
Chikungunya virus. Religious affiliation also
does not demonstrate a significant association
with antibody positivity (¥*> = 0.325, df =2, p =
0.850). Moreover, tribal identity (x> = 0.605, df =
2, p = 0.739), marital status (y*=1.323,df =2, p
= 0.516), educational status (y*> =2.020, df =3, p
= 0.568), residential location (y? = 2.346, df = 1,
p = 0.126), and occupation (¥*> =4.813,df =5, p
= 0.439) do not demonstrate significant
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associations with CHIKV IgM antibody
positivity. These results suggest that none of the
socio-demographic factors examined in this
study have a statistically significant impact on
the occurrence of Chikungunya virus antibodies.

Analysis of Table 7 indicates no significant
association between gender and CHIKV IgG
antibody positivity (> = 0.606, df = 1, p =
0.436). Similarly, age range does not show a
significant association with antibody positivity
(¥*=3.686, df = 5, p = 0.595), indicating that age
group alone may not be a determining factor for
susceptibility to Chikungunya virus. Religious
affiliation also does not demonstrate a significant
association with antibody positivity (y*> = 2.703,
df =2, p=0.259). Moreover, tribal identity (y* =
1.054, df = 2, p = 0.590), marital status (y*> =
2.780, df =2, p = 0.249), educational status (y? =
2.816, df = 3, p = 0.421), residential location (y*
=0.228,df =1, p = 0.633), and occupation (¥* =
5.002, df 5 p 0.416) do not exhibit
significant associations with CHIKV IgG
antibody positivity. These results suggest that
none of the socio-demographic factors examined
in this study have a statistically significant
impact on the occurrence of Chikungunya virus
IgG antibodies.
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Table 8 showing the occurrence of Chikungunya
virus) IgM and IgG antibodies according to the
socio-demographic characteristics of the study
participants.Analysis of the data indicates no
significant association between gender and
CHIKYV IgM and IgG antibody positivity (¥* =
0.544, df = 1, p = 0.461). Similarly, age range
does not show a significant association with
antibody positivity (> = 5427, df = 5, p =
0.366), indicating that age group alone may not
be a determining factor for susceptibility to
Chikungunya virus. Religious affiliation also
does not demonstrate a significant association
with antibody positivity (y* = 0.732, df =2, p =
0.693). Moreover, tribal identity (x> = 0.838, df =
2, p = 0.658), marital status (y> =3.334,df =2, p
=0.189), educational status (3> = 0.287, df =3, p
= 0.963), residential location (3> = 0.182, df =1,
p = 0.670), and occupation (¥*> = 3.267,df =5, p
= 0.659) do not exhibit significant associations
with CHIKV IgM and IgG antibody positivity.
These results suggest that none of the socio-
demographic factors examined in this study have
a statistically significant impact on the
occurrence of Chikungunya virus antibodies.

147 (89.1%)

102 (61.8%)

63 (38.2%) I

160(97.0%)

18 (10.9%)

161(97.6%)

5(3.0%)

4(2.4%)

Negative positive Negative Positive

Malaria status CHIKV IgM

antibody only

Negative Positive Negative Positive

CHIKV IgG Both CHIKV IgM
antibody only &amp; IgG
antibody

Figure 1: The prevalence of malaria infection and Chikungunya Virus (CHIKV) antibodies among the
study participants
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Table 1: Demographic Profile and Socioeconomic Characteristics of Study participants

Variable Categories Frequency Percent
Gender Female 94 57.0
Male 71 43.0
Age Range <18 YRS 8 4.8
>50 YRS 8 438
18-25 YRS 29 17.6
26-33 YRS 71 43.0
34-41 YRS 41 24.8
42-49 YRS 8 48
Religion Christianity 140 84.8
Islam 24 14.5
Others 1 0.6
Tribe Hausa 2 1.2
Igho 26 15.8
Yoruba 137 83.0
Marital Status Married 91 55.2
Single 72 43.6
Widow 2 1.2
Educational Status None 83 50.3
Primary 4 24
Secondary 6 3.6
Tertiary 72 43.6
Residential location Rural 7 4.2
Urban 158 95.8
Occupation Civil servant 31 18.8
Farmer 2 1.2
Public servant 9 55
Self employed 74 44.8
Student 30 18.2
Unemployed 19 115

Table 2: Association between the malaria status and occurrence of Chikungunya virus antibodies
among the study participants

Variable Categories Malaria status Total Pearson df P-value
- — N (%) Chi-Square
Negative Positive 2
(9
N (%) N (%)
CHIKV IgM antibody = Negative 51(30.9) 96(58.2) 147(89.1) 6.945 1 0.008
onl
y Positive 12(7.3) 6(3.6) 18(10.9)
CHIKV IgG antibody = Negative 58(35.2) 102(61.8) 160(97.0) 8.348% 1 0.004
onl
y Positive 5(3.0) 0(0.0) 5(3.0)
Both CHIKV IgM & = Negative 59(35.8) 102(61.8) 161(97.6) 6.637% 1 0.010
1gG antibody -
Positive 4(2.4) 0(0.0) 4(2.4)
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Table 3: Relationship between socio-demographic and preventive practice associated with
occurrence of Chikungunya virus among the study participants

Variable

Gender

Age Range

Religion

Tribe

Marital Status

Educational
Status

Residential
location

Occupation

Categories

Female
Male

<18 YRS
>50 YRS
18-25 YRS
26-33 YRS
34-41 YRS
42-49 YRS
Christianity
Islam

others
Hausa

Igbo

Yoruba
Married
Single
widow

None
Primary
Secondary
Tertiary
Rural

Urban

Civil servant
farmer
Public servant
Self employed
Student

Unemployed

Poor practice Good

N (%)

66(40.0)
58(35.2)
8(4.8)
7(4.2)
23(13.9)
53(32.1)
26(15.8)
7(4.2)
108(65.5)
15(9.1)
1(0.6)
2(1.2)
21(12.7)
101(61.2)
63(38.2)
59(35.8)
2(1.2)
59(35.8)
4(2.4)
6(3.6)
55(33.3)
7(4.2)
117(70.9)
25(15.2)
2(1.2)
8(4.8)
50(30.3)
25(15.2)
14(8.5)

practice

N (%)

28(17.0)
13(7.9)
0(0.0)
1(0.6)
6(3.6)
18(10.9)
15(9.1)
1(0.6)
32(19.4)
9(5.5)
0(0.0)
0(0.0)
5(3.0)
36(21.8)
28(17.0)
13(7.9)
0(0.0)
24(14.5)
0(0.0)
0(0.0)
17(
0(0.0)
41(24.8)
6(3.6)
0(0.0)
1(0.6)
24(14.5)
5(3.0)
5(3.0)

Total

N (%)

94(57.0)
71(43.0)
8(4.8)
8(4.8)
29(17.6)
71(43.0)
41(24.8)
8(4.8)
140(84.8)
24(14.5)
1(0.6)
2(1.2)
26(15.8)
137(83.0)
91(55.2)
72(43.6)
2(1.2)
83(50.3)
4(2.4)
6(3.6)
72(43.6)
7(4.2)
158(95.8)
31(18.8)
2(1.2)
9(5.5)
74(44.8)
30(18.2)
19(11.5)

Pearson df
Chi-

Square

(3

2.853 1
7.254 5)
2.685 2
1.250 2
4.149 2
4,101 3
2.417 1
5.448 5
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P-value

0.091

0.202

0.261

0.535

0.126

0.251

0.120

0.364
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Figure 2: Symptoms profile observed in suspected cases of Chikungunya virus

Table 4: Knowledge and risk factors associated with occurrence of CHIKV IgM antibody among the

study participants

Enquires

Have you heard of Chikungunya virus?

Are you aware that Chikungunya Virus is
transmitted by Aedes spp mosquito?

What is the mode of transmission of

Chikungunya Virus?

Travel history

Do you have any history of Chikungunya Virus?

Do you have mosquitoes in your environment?

Have you ever been bitten by mosquito before?

Any source of stagnant water around you?

How often do you go for medical check-
up/laboratory test?

How often do you practice self-medication?

Categories

No
Yes
No

Mosquito bite

No idea

Ever
abroad
Never
abroad
No

No

Yes

Yes

No

Yes

Less often

Much often

Never

Often

Less often

Much often

Never

lived

lived

CHIKYV IgM antibody

Negative

146(88.5%)
1(0.6%)
147(89.1%)

1(0.6%)

146(88.5%)
2(1.2%)

145(87.9%)

147(89.1%)

49(29.7%)

98(59.4%)

147(89.1%)

99(60.0%)

48(29.1%)

30(18.2%)

8(4.8%)
104(63.0%)
5(3.0%)
29(17.6%)
68(41.2%)
50(30.3%)

Positive

18(10.9%)
0(0.0%)
18(10.9%)

0(0.0%)

18(10.9%)
0(0.0%)
18(10.9%)

18(10.9%)

6(3.6%)

12(7.3%)

18(10.9%)

12(7.3%)

6(3.6%)

1(0.6%)

0(0.0%)
17(10.3%)
0(0.0%)
4(2.4%)
7(4.2%)
7(4.2%)

Pearson
Square ([1?)

.123¢

1232

.248°

.000?

.003*

4.703%

.3522

Chi-  df P-

value
1 0.726
1 0.726
1 0619
1 | 1.000
1 | 0954
3 | 0195
2 | 0.839
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Table 5: Knowledge and risk factors associated with occurrence of CHIKV 1gG antibody among the

study participants

Enquires

Have you heard of Chikungunya virus?

Are you aware that Chikungunya Virus
is transmitted by Aedes spp mosquito?

What is the mode of transmission of
Chikungunya Virus?

Travel history

Do you have any  history of
Chikungunya Virus?

Do you have mosquitoes in your
environment?

Have you ever been bitten by mosquito
before?

Any source of stagnant water around
you?

How often do you go for medical check-
up/laboratory test?

How often do you practice self-
medication?

Categories

No
Yes
No

Yes
Mosquito bite

No idea
Ever lived abroad
Never lived abroad

No
Yes
No
Yes

Yes

No
No

Yes

Less often
Much often

Never

Often
Less often
Much often

Never

CHIKYV IgG antibody

Negative
N (%)

159
1
160

159

158
160

53
107

160

107
53
31

117
5
32
72
56

Positive
N (%)

5
0

w N O oo o G

B, W P O M P O RFRP MO O

Pearson

Chi-Square

(3

.0312

.0317

.063*

1037

3797

3.598%

.556%

Df

P-value

0.859

0.859

0.801

0.748

0.538

0.308

0.757

Table 6: The occurrence of Chikungunya virus IgM antibodies according to the socio-demographic
characteristics of the study participants

Variables Category CHIKYV IgM antibody
Negative Positive

Gender Female 86(52.1%) | 8(4.8%)
Male 61(37.0%) = 10(6.1%)

Age Range <18 YRS 8(4.8%) 0(0.0%)

>50 YRS 8(4.8%) 0(0.0%)

18-25 YRS 27(16.4%) | 2(1.2%)

26-33 YRS 59(35.8%)  12(7.3%)

34-41 YRS 37(22.4%) | 4(2.4%)

42-49 YRS 8(4.8%) 0(0.0%)
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Total

94(57.0%)
71(43.0%)
8(4.8%)

8(4.8%)

29(17.6%)
71(43.0%)
41(24.8%)

8(4.8%)

Pearson Chi-Square ([12)

1.293a

6.098a
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df

1

5

P-value

0.255

0.297


https://aeji.journals.ekb.eg/

Religion Christianity ~ 124(75.2%) = 16(9.7%) @ 140(84.8%)  .325a 2 0850
Islam 22(13.3%)  2(1.2%) = 24(14.5%)
others 1(0.6%) 0(0.0%)  1(0.6%)

Tribe Hausa 2(1.2%) 000.0%)  2(1.2%) 605a 2 0739
Igbo 24(145%) | 2(1.2%)  26(15.8%)
Yoruba 121(73.3%) 16(9.7%) 137(

Marital Status Married 83(50.3%)  8(4.8%)  91(55.2%)  1.323a 2 0516
Single 62(37.6%)  10(6.1%) 72(43.6%)
widow 2(1.2%) 000.0%)  2(1.2%)

Educational Status ~ None 75(455%)  8(4.8%)  83(50.3%)  2.020a 3 0568
Primary 4(2.4%) 0(0.0%)  4(2.4%)

Secondary 6(3.6%) 0(0.0%) 6(3.6%)

Tertiary 62(37.6%) 10(6.1%) @ 72(43.6%)

Residential location = Rural 5(3.0%) 2(1.2%) 7(4.2%) 2.346a 1 0126
Urban 142(86.1%) 16(9.7%) = 158(95.8%)

Occupation Civil servant 26(15.8%) | 5(3.0%) 31(18.8%)  4.813a 5 0439
farmer 2(1.2%) 0(0.0%) 2(1.2%)
Public servant =~ 7(4.2%) 2(1.2%) 9(5.5%)

Self employed = 65(39.4%) @ 9(5.5%) 74(44.8%)
Student 29(17.6%) | 1(0.6%) = 30(18.2%)

Unemployed 18(10.9%) 1(0.6%) 19(11.5%)

Table 7: Theoccurrence of Chikungunya virus 1gG antibodies according to the socio-demographic
characteristics of the study participants

Variables Category CHIKYV IgG antibody only Total Pearson df P-value
Chi-Square
(2)
Negative Positive
Gender Female 92(55.8%) 2(1.2%) 94(57.0%) .606a 1 0.436
Male 68(41.2%) 3(1.8%) 71(43.0%)
Age Range <18 YRS 8(4.8%) 0(0.0%) 8(4.8%) 3.686a 5 0.595
>50 YRS 8(4.8%) 0(0.0%) 8(4.8%)
18-25 YRS 28(17.0%) 1(0.6%) 29(17.6%)
26-33 YRS 67(40.6%) 4(2.4%) 71(43.0%)
34-41 YRS 41(24.8%) 0(0.0%) 41(24.8%)
42-49 YRS 8(4.8%) 0(0.0%) 8(4.8%)
Religion Christianity 137(83.0%) 3(1.8%) 140(84.8%) 2.703a 2 0.259
Islam 22(13.3%) 2(1.2%) 24(14.5%)
others 1(0.6%) 0(0.0%) 1(0.6%)
Tribe Hausa 2(1.2%) 0(0.0%) 2(1.2%) 1.054a 2 0.590
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Marital Status

Educational
Status

Residential
location

Occupation

Igbo

Yoruba
Married
Single

widow

None

Primary
Secondary
Tertiary

Rural

Urban

Civil servant
farmer

Public servant
Self employed
Student

Unemployed

26(15.8%)
132(80.0%)
90(54.5%)
68(41.2%)
2(1.2%)
82(49.7%)
4(2.4%)
6(3.6%)
68(41.2%)
7(4.2%)
153(92.7%)
31(18.8%)
2(1.2%)
8(4.8%)
72(43.6%)
28(17.0%)

19(11.5%)

0(0.0%)
5(3.0%)
1(0.6%)
4(2.4%)
0(0.0%)
1(0.6%)
0(0.0%)
0(0.0%)
4(2.4%)
0(0.0%)
5(3.0%)
0(0.0%)
0(0.0%)
1(0.6%)
2(1.2%)
2(1.2%)

0(0.0%)

26(15.8%)
137(83.0%)
91(55.2%)
72(43.6%)
2(1.2%)
83(50.3%)
4(2.4%)
6(3.6%)
72(43.6%)
7(4.2%)
158(95.8%)
31(18.8%)
2(1.2%)
9(5.5%)
74(44.8%)
30(18.2%)

19(11.5%)

2.780a 2
2.816a 3
.228a 1
5.002a 5)

453

0.249

0.421

0.633

0.416

Table 8: The co-occurrence of Chikungunya virus IgM and IgG antibodies according to the socio-

demographic characteristics of the study participants

Variables

Gender

Age Range

Religion

Tribe

Marital Status

Category

Female
Male

<18 YRS
>50 YRS
18-25 YRS
26-33 YRS
34-41 YRS
42-49 YRS
Christianity
Islam
others
Hausa
Igbo
Yoruba

Married

CHIKV IgM & 1gG antibody

Negative

91(55.2%)
70(42.4%)
8(4.8%)
8(4.8%)
29(17.6%)
67(40.6%)
41(24.8%)
8(4.8%)
136(82.4%)
24(14.5%)
1(0.6%)
2(1.2%)
26(15.8%)
133(80.6%)

87(52.7%)

Positive

3(1.8%)
1(0.6%)
0(0.0%)
0(0.0%)
0(0.0%)
4(2.4%)
0(0.0%)
0(0.0%)
4(2.4%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
4(2.4%)

4(2.4%)

Total

94(57.0%)
71(43.0%)
8(4.8%)
8(4.8%)
29(17.6%)
71(43.0%)
41(24.8%)
8(4.8%)
140(84.8%)
24(14.5%)
1(0.6%)
2(1.2%)
26(15.8%)
137(83.0%)

91(55.2%)

Pearson Chi-
Square ([12)

5443

5.427a

.732a

.838a

3.334a
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P-value

0.461

0.366

0.693

0.658

0.189
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Single 72(43.6%) 0(0.0%) 72(43.6%)
widow 2(1.2%) 0(0.0%) 2(1.2%)
Educational None 81(49.1%) 2(1.2%) 83(50.3%) .287a 3 0.963
Status
Primary 4(2.4%) 0(0.0%) 4(2.4%)
Secondary 6(3.6%) 0(0.0%) 6(3.6%)
Tertiary 70(42.4%) 2(1.2%) 72(43.6%)
Residential Rural 7(4.2%) 0(0.0%) 7(4.2%) .182a 1 0.670
location
Urban 154(93.3%) 4(2.4%) 158(95.8%)
Occupation Civil servant 31(18.8%) 0(0.0%) 31(18.8%) 3.267a 5 0.659
farmer 2(1.2%) 0(0.0%) 2(1.2%)
Public servant 9(5.5%) 0(0.0%) 9(5.5%)
Self employed 71(43.0%) 3(1.8%) 74(44.8%)
Student 30(18.2%) 0(0.0%) 30(18.2%)
Unemployed 18(10.9%) 1(0.6%) 19(11.5%)
DISCUSSION study conducted in Karagwe district, Tanzania.

On one hand, the prevalence of IgG CHIKV

In malaria-endemic regions like Ogun State,  ocqrdeq in this study was found to be lower than

Nigeria, febrile illnesses pose a significant health
burden, with malaria being a primary concern.
However, the co-circulation of other pathogens,
such as Chikungunya virus (CHIKV),
complicates febrile illness diagnoses.
Chikungunya is specifically a tropical disease
that is relatively uncommon and poorly
documented [34]. The CHIKV, an emerging
arthropod borne virus is widespread in tropical
regions (Africa and Asia) and is spreading
rapidly to temperate climates with recent
outbreaks in Europe and the Americas. The
virus has increasingly great impact on man with
potentially life-threatening and debilitating
arthritis [35]. Understanding the epidemiological
dynamics of CHIKYV alongside malaria is crucial
for effective disease management. This study
determines the prevalence of Chikungunya virus
IgG and IgM antibodies among febrile patients
presumptively diagnosed of malaria in Ogun
State, Nigeria.

A total of 165 samples were screened using rapid
diagnostic test kits in this study. Out of the 165
participants examined, 18 (10.9%) were positive
for Chikungunya virus IgM antibody only, 5
(3.0%) were positive for Chikungunya virus 1gG
antibodies only, while 4 (2.4%) were positive for
both Chikungunya virus IgG and IgM antibodies.
The 3.0% prevalence of 1IgG CHIKYV recorded in
this research is similar to the work of Olajiga et
al. [21], who reported a prevalence of 3.5% in a

that of previous studies for instance, Akinola et
al. [36], reported 10.5%, while Adusei et al. [30]
reported 4.2%. Also, a more recent study carried
out by Inziani et al. [37] in Teso South Sub
County, Western Kenya, reported a prevalence of
5.6%.

On the other hand, the prevalence of 1IgG CHIKV
recorded in this study was higher than that of
previous studies [21, 38]. The difference in
prevalence might be due to differences in sample
sizes, study duration, diagnostic technique,
geographical location, socio-economic status,
cultural or environmental status. The prevalence
of IgM CHIKYV recorded in this study (10.9%)
was higher than that of Adusei et al. [30] who
reported a prevalence rate of 1.8% among febrile
patients suspected of having malaria, while
Akintola et al. [36] reported a prevalence rate of
4.1%. Also, the IgM CHIKV prevalence
recorded in this study was lower than previous
studies, For instance, Adusei et al. [30] (2021)
reported 1.8%; while Olajiga et al. [21] reported
3.0% in Osogbo, Osun State, Nigeria. As
previously stated, the variations in prevalence
rates could be attributed to differences in the
geographical location, sample size or study
duration. It could also be due to lack of exposure
of the participants to the virus.

The prevalence of co-occurrences of 1gG and
IgM CHIKYV observed in this study was 2.45%.,
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which was found to be lower than that of some
previous studies like Olajiga et al. [21] and
Akinola et al. [36]. On the other hand, it was
higher than of Adusei et al. [30]. The variations
in prevalence rates could be attributed to study
duration, sample size, period of study. It could
also be attributed to abundance of Aedes
mosquito in the study area. Some participants
were co-infected with malaria and CHIKV
infection. Both are mosquito borne infections
and not mutually exclusive. This is why it is very
difficult to distinguish clinically between malaria
and arboviral infections, leading to
misdiagnoses. The results of this study
emphasize the importance of considering
multiple infectious etiologies in febrile illness
diagnoses, especially in regions where both
malaria and arboviruses like CHIKV are
endemic .

The significant association observed between
CHIKV IgM antibody positivity and malaria
suggests a potential overlap in clinical
presentation or shared epidemiological factors
between the two diseases [23, 39]. It is notable
that a substantial proportion of participants
testing positive for CHIKV IgM antibody only
were also positive for malaria. This highlights
the necessity for healthcare practitioners to
consider CHIKV as a differential diagnosis in
febrile patients presumptively diagnosed with
malaria, particularly in areas where both diseases
are prevalent.

Similarly, the presence of CHIKV IgG
antibodies among febrile patients exhibited an
intriguing pattern. Notably, participants testing
positive for CHIKV IgG antibody only were all
negative for malaria, suggesting a potential
protective role of previous CHIKV infection
against malaria. However, further studies are
warranted to elucidate the underlying
mechanisms responsible for this observation.

Moreover, the absence of malaria positivity
among participants positive for both CHIKV
IgM and 1gG antibodies raises questions
regarding the potential interference of CHIKV
infection or immunity with malaria infection.
This finding underscores the complexity of
immune responses and cross-reactivities among
different pathogens, warranting comprehensive
investigations into  the immunological
interactions between CHIKV and malaria.

With regard to the clinical presentation of the
study participants, fever, headache, vomiting and
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muscle pain are the predominant acute symptoms
associated with CHIKV in this study. Similar
symptoms have been reported by Omatola et al.
[28] and Danis-Lozano et al. [40] among people
living with CHIKV. Lack of knowledge of
CHIKV, presence of mosquitos in the
environment, presence of stagnant water sources
around, low frequency of medical check-ups and
self-medication practices are some of the risk
factors identified in this study. However, their
association with CHIKV IgG/IgM antibodies are
not significant. A recent study by Inziani et al.
[37] indicated that design of house, type of
mosquito nets used and other mosquito control
methods were some of the risk factors associated
with the infection.

CONCLUSION:

The Chikungunya virus (CHIKV) could be an
under-recognized cause of febrile illness in Ogun
State, Nigeria, where malaria is often the
presumptive diagnosis. The febrile patients may
be misdiagnosed and treated for malaria,
overlooking  potential CHIKY infections.
Therefore, integrating CHIKV testing into the
diagnostic process for febrile illnesses is
essential to avoid misdiagnosis and improve
patient outcomes.
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HIGHLIGHTS:

Chikungunya virus (CHIKV) and
malaria are prevalent in tropical regions,
including Ogun State, Nigeria, where
both can present with similar febrile
symptoms. Differentiating between these
infections is crucial for appropriate
treatment and management.

The presence of CHIKV antibodies will
clarify the burden of co-infection and
inform  diagnostic and therapeutic
strategies.

Limitations of the study

The study relies on serological assays for
the detection of CHIKV antibodies,
which may have limitations such as
potential cross-reactivity with other
related viruses. While serological testing
is commonly used in epidemiological
studies, molecular techniques could
provide more specific and sensitive
detection of CHIKV infection.

The findings of the study may have
limited generalizability beyond the study
population in Ogun State, Nigeria.
Factors such as local variations in
CHIKV and malaria prevalence, as well
as healthcare infrastructure, could
influence the applicability of the results
to other settings.

The study may not have accounted for
all potential confounding factors that
could influence the association between
CHIKV antibodies and  malaria.
Variables such as socioeconomic status,
travel history, and concurrent infections
could impact the outcomes but were not
fully explored in the analysis.

Recommendations for future study

Based on the limitations identified in the
study, the following recommendations are

suggested to address these

issues and

enhance the validity and generalizability of
future research:

Future researchers should conduct
longitudinal studies to establish temporal
relationships between CHIKYV antibodies
and malaria. Longitudinal designs allow
for the assessment of changes in
antibody status over time and provide
insights into the dynamics of infection
and immunity.

Where funding is available, more
sensitive methods like polymerase chain
reaction (PCR) and enzyme linked
immunosorbent assay (ELISA) should be
used to determine the prevalence of
Chikungunya virus among the study
population. Molecular methods like PCR
offer greater specificity and sensitivity,
minimizing the potential for cross-
reactivity and providing more accurate
diagnosis.

Consider employing controlled study
designs, such as case-control or cohort
studies, to control for potential
confounding factors and improve causal
inference. Matching cases and controls
on relevant variables and adjusting for
confounders in the analysis can enhance
the reliability of the findings.

Expand the study to include diverse
geographic locations and populations to
improve the generalizability of the
findings. Investigating CHIKV and
malaria  co-infection in  different
epidemiological settings can provide
insights into regional variations and
facilitate broader applicability of the
results.

Collect comprehensive data on potential
confounding factors, including
socioeconomic status, travel history, and
concurrent  infections, to  better
understand their influence on the
association between CHIKV antibodies
and malaria. Integrating multivariable
analyses can help identify and account
for these confounders.
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