1) Check for updates

SAGE Open Medicine
Epidemiology of infectious diseases - Original Research Article P

SAGE Open Medicine

Volume 10: I-10

© The Author(s) 2022

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/20503121221117853
journals.sagepub.com/home/smo

®SAGE

Malaria infection and its association with
socio-demographics, preventive measures,
and co-morbid ailments among adult febrile
patients in rural Southwestern Nigeria:

A cross-sectional study

Azeez Oyemomi Ibrahim', Ibrahim Sebutu Bello?'”,
Olabode Muftau Shabi*, Adejumoke Oluwatosin Omonijo*'”,
Abayomi Ayodapo® and Babatunde Adeola Afolabi®

Abstract

Objectives: The study determined the prevalence of malaria infection and its association with socio-demographics,
environmental, housing, and co-morbid ailment factors.

Methods: The study was a cross-sectional of 330 consented adult febrile patients who were recruited at a tertiary health
facility in rural Southwestern Nigeria. The standardized interviewer-administered questionnaire sought information on their
socio-demographics, environmental, housing, and co-morbid ailment factors. Venous blood samples were collected and
processed for malaria parasite detection, retroviral screening, glycated hemoglobin, and hemoglobinopathy. Data were
analyzed using SPSS version 20. The strength of the association between independent and dependent variables was measured
using odds ratio and 95% confidence interval with a significant level (p value <0.05).

Results: The prevalence of malaria parasitemia was 63.3% (95% confidence interval: 57.9%—68.5%). Being a farmer
(p=0.002), lack of formal education (p=0.043), low-income earners (p=0.031), presence of bushes (p=0.048), stagnant
water (p=0.042), not sleeping under long-lasting insecticide-treated nets (p <0.001), and sickle cell disease (p=0.041) were
significantly associated with malaria infection.

Conclusion: The study revealed that there is a high prevalence of malaria infection in rural Southwestern Nigeria. There
may be a need to pay greater attention to adult populations in rural areas for malaria intervention and control programs.
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Introduction

'Federal Teaching Hospital Ido-Eki, Ido-Eki, Nigeria

Malaria infection remains a global public health problem and 2Obafemi Awolowo University Teaching Hospital Complex, lle-Ife,

a leading cause of morbidity worldwide.'> Malaria infection
is spread through the bites of an infected female mosquito of
the Anopheles.? Plasmodium falciparum is considered the
most prevalent of all plasmodia in sub-Sahara Africa
(SSA).%? Other malaria parasites causing disease in humans
include Plasmodium vivax, Plasmodium malariae, and
Plasmodium ovale’ Recent reports showed that globally,
approximately 214 million cases of malaria occur per year
and 3.2 billion people are at risk of the infection."? Further
reports also showed that in 2017, there were 438,000 deaths
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due to malaria globally. Out of these figures, about 93%
occur in World Health Organization (WHO) African region,
with Nigeria accounting for the highest burden of 19%.%* In
Africa, malaria is responsible for about 20%-30% of hospi-
tal admissions and about 30%—-50% of outpatient consulta-
tions.> Previous studies have documented a high prevalence
of malaria throughout Nigeria.®” This devastating disease
affects the country’s economic productivity, resulting in an
estimated monetary loss of approximately 132 billion Naira
(approximately US$700 million) in treatment costs, preven-
tion, and other indirect costs.®

The major clinical features of uncomplicated malaria
include severe headache, fever, vomiting, loss of appetite,
and generalized body weakness, while severe anemia,
hypoxia, and cerebral malaria constitute the common compli-
cations in severe malaria.” Some of these clinical features are
common in some patients with co-morbidities such as diabe-
tes mellitus, uncontrolled hypertension, malignancies, HIV
infection, hemoglobinopathy, and chronic kidney disease.’

Although studies have shown that clinical immunity to
malaria develops after exposure to parasites, at one stage in
life, this immunity is only partial and may be influenced by
some variations such as endemicity and other disease bur-
dens.”? Evidence suggests that some co-morbidities exert a
reasonable impact on a person’s immunity; therefore, factors
that result in the development of partial immunity may not
be adequate enough to guarantee such immunity against
malaria infection.”®

The major associated factors contributing to malaria
transmission in SSA may include temperature, humidity, and
rainfall.>’ Other factors include socio-demographics (such
as age, gender, education, occupation, income level, and
location), environmental factors (such as presence of bushes
and unblocking stagnant water channels) which may enhance
mosquito breeding, and housing factors (such as bricks or
mud houses, absence of window nets, and not sleeping under
long-lasting insecticide nets (LLINs)).>¢ These factors have
been well documented particularly in urban and semiurban
communities in previous studies.>!%!!

In Southwestern and other parts of Nigeria, there are sev-
eral approaches that have been recommended for the preven-
tion and control of malaria in their localities.'>!3 These include
the use of LLINs, insecticide sprays, mosquito repellent
creams, and window nets. In pregnant women, the use of
intermittent preventive treatment and prompt access to effec-
tive case management have been included.'>'* Furthermore,
community awareness, which is recognized as the cardinal
tool currently used for malaria prevention strategy, is gener-
ally poor at preventing malaria cases in rural Nigeria.'*
However, education, behavioral change, and active practices
regarding malaria prevention and control are well-documented
and proven interventions.'*!> Behavioral change campaigns
can increase demand among the families to use and hang their
nets regularly and can improve malaria prevention and con-
trol, especially in rural settings.'* 16

Since 2000 when Nigeria adopted some of these measures
against malaria, several researchers have reported the low
utilization of these strategies.'>'3 A study in Southwestern
Nigeria regarding the practice of malaria control in a specific
area showed that the majority of respondents had household
members who failed to use the control method appropri-
ately.'>!1¢ Available literature on the utilization and effective-
ness of malaria prevention methods in health institutions in
Nigeria has been restricted to urban settings.'3"'> However,
the effects of co-morbid conditions with regard to malaria
transmission are rarely examined. Identifying key risk fac-
tors by socio-demographic context and incorporating the
effect of preventive measures and co-morbid conditions are
crucial for the effective implementation of prevention and
health intervention programs.!”

Most efforts toward malaria prevention, management, and
control are targeted under five children, pregnant women, and
their unborn babies. Those in the older age groups are not
adequately considered in most of these programs, amounting
to some kind of obvious neglect in those of older age groups.
To the best of our knowledge, there is an observed paucity of
data on these factors and malaria parasite prevalence among
adult patients in rural Southwestern Nigeria. This study is
aimed to determine the prevalence of malaria infection and to
investigate its association with socio-demographics, environ-
mental, housing, and co-morbid ailment factors among adult
febrile patients who presented to a tertiary health care facility
in rural Southwestern Nigeria. This is with a view to design-
ing and implementing appropriate effective control measures
that would contribute to the global elimination of malaria
infection in rural Southwestern Nigeria. Furthermore, a better
understanding of the relationship between malaria infection
and socio-demographic factors related to poverty is needed
because the financial protection necessary to combat this
menace is a major challenge for people in rural Southwestern
Nigeria,'>1413

Materials and methods

Study area: The study was carried out from May to July 2021
at the institution’s family medicine clinic. The study site is in a
tropical rain forest in rural Southwestern with climatic and
environmental conditions that support malaria transmission
throughout the year. It has a total land area of 332km?, and as
of the last population census of 2006, it had a total population
of 159,114 with an annual growth rate of 3.2%.'° The inhabit-
ants of the area are engaged majorly in farming and trading
activities while few others in the formal sector are the working
population and retirees. In the study area, malaria transmission
occurs throughout the year. However, malaria peak season
occurs during the wet season with P. falciparum being the
major causative agent.'> The institution offers secondary and
tertiary care to the people in the locality and its neighborhood
states. The institution was accredited for the training of resident
doctors in family medicine and other core clinical specialties.
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Study design: This was a hospital-based descriptive cross-
sectional that was carried out from May to July 2021.

Study population: This comprised adult febrile patients
aged 20 years and above and who presented to a family med-
icine clinic.

Inclusion criteria: This included consented adult febrile
patients (with an axillary temperature =37.5°C) and other
clinical symptoms of malaria, whose ages were 20 years and
above.

Exclusion criteria: Respondents who required urgent
treatment or have a major psychiatric illness and could not
follow the study protocol. Also, those currently on treatment
for malaria or had just been treated for malaria within
3 weeks prior to the recruitment of this study.

Sample size determination: This was determined using
the Araoye formula®
n

1-P
n:ZZP% and nf =

5 with a prevalence (P)

1+—
N

of 66.7%?! in Nigeria at 5% margin of error and 95% confi-
dence interval

where n=minimum sample size when the population () of
the participants in the study area was greater than 10,000
over a period of 1year and #f is the minimum sample size
when the population (V) of the participants was less than
10,000. From the medical records of febrile patients with
malaria, N was 3900 in 2019 and Z=1.96%. Therefore, the
minimum sample size nf was 314. To allow for unexpected
data losses, an attrition of 5% was added and the sample size
was 330.

Sampling technique: A systematic random sampling tech-
nique was used to recruit the 330 respondents who fulfilled
the inclusion criteria. The medical record of patients with
malaria parasitemia at the family medicine clinic showed
that in the year 2019, an average of 15 patients were seen
daily. This translated to 75 patients per week (Monday—
Friday) and 975 (sample frame) patients over a period of
3 months (13 weeks) that the study was conducted. Using the
formula, k= N/n, where k is the sample interval, N is the sam-
ple frame (975), and n represented the minimum sample size
of 330. Therefore, k was approximately 3. The first respond-
ent on each clinic day was chosen by simple random sam-
pling and thereafter, every third respondent was chosen by
systematic random sampling until the sample size of 330 is
attained. A sticker was placed on each of the selected folder
to avoid re-sampling at the subsequent clinics.

Ethical clearance and considerations

The Ethics and Research Committee of the institution
approved the study (ERC/2020/08/25/402A). Information
about the objectives and the procedure of the study was
duly explained to the respondents after which they were
made to sign a written informed consent. This was either by

appending signature or thumb printing. An independent
interpreter who served as legal guidance assisted those
respondents who could not read or write to translate the
questionnaire from English language to their local lan-
guages. Back translation to English language was subse-
quently done to maintain response consistency. The
respondents were told that they were free to refuse or dis-
engage participation at any time without losing any benefit
of care or favor to those that participated. Confidentiality
and privacy were ensured throughout the study. The study
was at no cost to the respondents. The reporting of this
study conforms to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment.?? All patients’ details have been de-identified.

Recruitment procedure: The data were collected using a
pretested standardized semistructured interviewer-adminis-
tered questionnaire which was developed by the researchers.
The questionnaire was pretested on 25 adult febrile patients,
who presented at the family medicine clinic of a tertiary hos-
pital which is located at about 30km from the study center.
The pretesting that lasted 3 days was to show how applicable
the questionnaire was and its feasibility. The questionnaire
was modified to address the challenge(s) that were observed
in the pretest and validity assessment. The time taken to
complete the questionnaire was about 10 min.

Data collection instruments: Data were collected using
the standardized interviewer-administered questionnaire and
a data collection form. The questionnaire sought information
about the respondents’ socio-demographic characteristics
(such as age, gender, education, occupation, income level,
and location), environmental factors (such as the presence of
bushes and unblocking stagnant water channels), and hous-
ing factors (such as bricks or mud houses, use of window
nets, and sleeping under the LLINs). Other data were col-
lected through screening for the following co-morbidities;
hypertension, diabetes mellitus, hemoglobin type abnormal-
ity, and human immunodeficiency virus (HIV 1 and 2).

Clinical parameters of the respondents

(a) Blood pressure (BP): Using a good Accosson brand
of mercury sphygmomanometer, a senior resident
doctor in the department measured the blood pres-
sure of the respondents twice after about 5 min apart.
The mean BP of =140/90 mmHg was considered as
hypertension or self-reported treatment of hyperten-
sion with antihypertensive medication taken in the
previous 2 weeks.?

(b) Sample collection: By means of the intravenous
route, about 10 mL of blood samples of the respond-
ents was obtained with the assistance of a hospital
phlebotomist. The blood samples were transferred
into an ethylenediaminetetraacetic acid (EDTA) bot-
tle to prevent blood coagulation.
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1. Microscopy: The blood films (thin and thick) for
malaria parasitemia were prepared on clean, dry
microscope glass slides and were allowed to dry. The
thin smear was fixed in methanol and both smears
were stained with 2% Giemsa BDH Laboratory sup-
plies; Poole BH 15 ITD England.?* The microscopy
was used to view the slides at 100X magnification.
The staining, counting, and grading of the parasite
density were done in accordance with the authorized
standard operating procedure for thin and thick
films.?* A senior scientist was recruited to examine
the slide for quality control.?*

2. Glycated hemoglobin (HbAlc): Using a sample of
blood collected, HbAlc was determined immuno-
chemically on DCA 2000; HbAlc autoanalyzer using
kits supplied by the Boehringer Mannheim
(Germany) autoanalyzer.”> Accuracy of the test result
was ensured using commercially prepared standards
and control samples. HbAlc =6.5% was recorded as
undiagnosed diabetes mellitus.?®

3.  HIV screening: Two-step algorithms were used in
performing the HIV screening test. Determine™
(Abbott Laboratories, IL, USA) HIV reagent was
used to screen all specimens. Non-reactive samples
were reported as HIV negative. Reactive samples
were confirmed using STAT PAK™ 1 and 2 test kit
(Chembio Diagnostic System Inc., USA), and speci-
mens in the STAT PAK™ test were reported as posi-
tive for HIV 1, HIV 2, or both.?” Specimen positive in
Determine™ and negative in STAT PAK™ were
reported as discordant. The true sero-status of each of
these samples was determined using Enzyme-Linked
Immuno-Sorbent Assay (ELISA) and Polymerase
Chain Reaction (PCR) at the laboratory department.

4. Determination of abnormal genotype: The genotype
of each respondent was determined as described by
Ochei and Kolhatkar.?® About 1 ml of blood samples
were withdrawn from the EDTA bottle and centri-
fuged at 2500 r/min for Smin. The supernatant was
then discarded and packed cells were washed with
normal saline three times. The red cells were lysed
by adding an equal volume of distilled water and
one-quarter (1/4) of toluene followed by a drop of
3% KCN after the final wash. It was then mixed
properly. The respondents who had abnormal hemo-
globin genotype (SS or SC) were recorded as hav-
ing co-morbidity.

Treatment of the respondents

All malaria-positive individuals were arranged to see their
clinician where they were treated with the standard medica-
tion according to the national malaria drug policy. Also,
respondents identified with co-morbidity were counseled by
a principal investigator, a physician, on lifestyle modification

and treatment compliance. They were thereafter scheduled
for follow-up in line with the hospital protocols on the man-
agement of co-morbid ailments

Some definitions

For the definition of socio-demographic, environmental, and
housing factors, see our supplementary material.>*3°

Statistical analysis: Data collected were checked, cleaned,
and entered into EPI Info Version 7.0 and were exported to
SPSS version 22.0 for analysis. Bivariate analysis was con-
ducted to ascertain the prevalence of malaria compared to
socio-demographic factors, the prevention methods, and the
co-morbid conditions of the respondents. The chi-square test
of independence at p value < 0.05 was explored to assess any
significant association between malaria parasitemia test
results and socio-demographics, prevention methods, and
co-morbid conditions in terms of p value. Based on signifi-
cant association with the results, variables were chosen for
the multivariate analysis.’! The multiple logistic regression
model was chosen to identify the significant determinants for
malaria, and the results were presented in terms of adjusted
odds ratios (AORs) that controlled for multiple confounders
(with 95% confidence interval). A multiple logistic regres-
sion was explored in the analysis of these data because the
outcome variable has a binary response of malaria positive
or negative results. This outcome variable was re-coded as
“0” for respondents who did not have malaria and “1” for
those who had malaria. Both AORs and p value <0.05 were
considered for finding the single and covariates effects in the
model.!”

Results

A total of 330 respondents were screened during the study
period. The distribution according to socio-demographic
characteristics showed that the majority of the respond-
ents 130 (39.4%) were young adults within the ages of
21-40years. The mean age of the respondents was
45.9 = 19.9years (range: 21-88 years). There were more
males (201, 60.9%) than females (129, 39.1%). Many of
the respondents were farmers 90 (27.3%), and the major-
ity had formal education 298 (90.3%), were rural dwellers
196 (59.4%), and were of low-income earners 196
(59.4%), Table 1.

The prevalence of malaria parasitemia was 63.3% (Table 2).

There was no statistically significant association between
the respondents’ ages and malaria infection. The results
showed that the majority 88 (67.7%) of respondents who
tested positive for malaria infection were young adults
between the ages of 20 and 39 years (Chi-square (y2)=2.388;
p=0.303). However, a statistically significant association
was observed between malaria infection and the occupation
of respondents (x2=76.734, p <0.001). The results showed
that those who were unemployed had the highest prevalence
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Table |. Socio-demographic characteristics of respondents.

Table 2. Prevalence of malaria parasitemia the respondents.

Variable Frequency Percentage Variable Frequency Percentage
(N=330) (%) (N=330) (%)
Age (in years) Prevalence of malaria parasitemia
20-39 130 394 Positive 209 63.3
40-59 125 379 Negative 121 36.7
60 and above 75 22.7 95% Cl for the 57.9%—68.5%
Mean age = SD 45.9+19.9 prevalence of malaria
Range 21-88
Sex
Male 201 60.9 significant difference between the prevalence of malaria
Female 129 39.1 infection and the type of co-morbid ailments in the respond-
Occupation ents, (x2=8.493, p=0. 037). The results showed that
Farmer 90 27.3 respondents who harbored HIV/AIDS and sickle cell disease
Artisan 72 21.8 were observed to have higher prevalence of 64.3% and
Trader 64 19.4 66.7%, respectively. Table 5.
Unemployed 50 15.2 The multivariate logistic regression model showed that
Civil servant >4 6.4 the respondents who were farmers were 5.009 times more
Education likely to have malaria infection as compared to the respond-
::r;f:;n;lal 2;2 93; ents who were civil servants (AOR=5.009; p=0.002). The
Domicile ' analysis of odds ratiols also verified that the respondents who
Rural 19 59.4 had no formal educatlgn (AOR=3.1 795 p=0.043) were more
Urban 134 406 prone to have malaria than those with formal education.
Income level Similarly, the respondents who were of lower income were
Low (<US$1.90/day) 196 59 4 2311 times more likely to have .mala}rla 1pfect10n
High (>US$1.90/day) 134 40.6 (AOR=2.311; p=0.031) than those with higher income.

(96.0%). Also, the majority of the respondents who had no
formal education 27 (84.4%) tested positive for malaria and
a significant association was found between malaria para-
sitemia and level of education (y>=6.756; p=0.009).
Furthermore, a significant association was found between
malaria infection and respondents’ level of income
(x2=19.445; p<0.001). The results showed that respond-
ents with low income had the highest percentage (176,
69.8%; Table 3).

In the same vein, a significant association was found
between malaria infection and the vegetation around the
respondent houses (32=9.089; p<0.003). The results
showed that the respondents whose houses were surrounded
by bushes had the highest prevalence (72.5%). Similarly,
there was a statistically significant difference between
malaria infection and having stagnant water around the
respondents’ houses (32=5.561; p<<0.018). The results
showed that respondents whose houses were surrounded by
stagnant water had the highest prevalence (70.3%). Also,
there was a statistically significant difference between
malaria infection and the respondents’ attitude to the use of
LLINs (¥>=34.803, p<0.001). The results showed that
respondents who did not sleep under LLINs had the highest
prevalence (72.9%) (Table 4).

Similarly, among the 330 respondents who were screened,
66 (20.0%) had co-morbidity. There was a statistically

With regard to prevention against malaria infection, the
respondents whose houses were surrounded by bushes
(AOR=2.848; p=0.048) and stagnant water (AOR=2.986;
p=0.042) were more susceptible to malaria compared to
their counterparts whose houses were not surrounded by
bushes and stagnant water, respectively. It was also found
that the probability of having malaria was more likely among
the respondents who did not sleep under LLINs (AOR=3.697;
p<0.001), as compared to the respondents who slept under
LLINs. Furthermore, the results also showed that the
respondents who had sickle cell disease (AOR=8.00;
p=0.041) were more prone to have malaria compared to the
respondents who were hypertension (Table 6).

Discussion

The study revealed an overall prevalence of 63.3% of malaria
infections among adult febrile patients attending a tertiary
health care facility in rural Southwestern Nigeria. This is con-
sistent with previous studies conducted in other parts of rural
Nigeria.?"3? The relatively high prevalence of malaria infec-
tion reported in this study might relate to the prevailing study
duration, climatic, and environmental conditions that support
the breeding of the vector of the parasite. This study was con-
ducted during the peaks of wet season. Our finding was
higher than the reported prevalence of 35.7% found among
patients in Kaduna, Northwestern Nigeria, and 36.6% found
among patients in Plateau, Northern-central Nigeria.’*3*
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Table 3. Association between socio-demographic characteristics and malaria parasitemia in the respondents (N =2330).

2

Variable Malaria Total, N X p value
Positive, n (%) Negative, n (%) %)

Age (years)
20-39 88 (67.7) 42 (32.3) 130 (39.4) 2.388 0.303
40-59 73 (58.4) 52 (41.6) 125 (37.9)
60 and above 48 (64.0) 27 (36.0) 75 (22.7)

Sex
Male 128 (63.7) 73 (36.3) 201 (60.9) 0.027 0.870
Female 81 (62.8) 48 (37.2) 129 (39.1)

Occupation
Farmer 76 (84.4) 14 (15.6) 90 (27.3) 76.734 <0.001
Artisan 23 (31.9) 49 (68.1) 72 (21.8)
Trader 34 (53.1) 30 (46.9) 64(21.8)
Unemployed 48 (96.0) 2 (4.0) 50 (15.2)
Civil servant 28 (51.9) 26 (48.1) 54 (16.4)

Education
Informal 27 (84.4) 5(15.6) 32 (9.7) 6.756 0.009
Formal 182 (61.1) 116 (38.9) 298 (90.3)

Domicile
Rural 129 (65.8) 67 (34.2) 196 (59.4) 1.281 0.258
Urban 80 (59.7) 54 (40.3) 134 (40.6)

Income level
Low (<US$1.90/day) 176 (69.8) 76 (30.2) 196 (59.4) 19.445 <0.001
High (>US$1.90/day) 33 (42.3) 45 (57.7) 134 (40.6)

Table 4. Association between environmental/home factors and malaria parasitemia in respondents (N =330).

Variable Malaria Total, N (%) a p value

Positive, n (%) Negative, n (%)

Bushes around houses
Yes 103 (72.5) 39 (27.5) 142 (43.0) 9.089 0.003
No 106 (56.4) 82 (43.6) 188 (57.0)

Stagnant water around houses
Yes 104 (70.3) 44 (29.7) 148 (44.8) 5.561 0.018
No 105 (57.7) 77 (42.3) 182 (55.2)

House type
Mud 114 (67.1) 56 (32.9) 170 (44.8) 2.096 0.148
Bricks 95 (59.4) 65 (40.6) 182 (55.2)

Window nets
Yes 173 (62.5) 104 (37.5) 277 (83.9) 0.573 0.449
No 36 (67.9) 17 31.1) 53 (16.1)

Ownership of ITNs
Yes 128 (60.4) 84 (39.6) 212 (64.2) 2.231 0.135
No 81 (68.6) 37 (31.4) 118 (35.8)

Sleeping under ITNs
Yes 34 (37.8) 56 (62.2) 90 (27.3) 34.803 <0.001
No 175 (72.9) 65 (27.1) 240 (72.7)

ITNs: insecticide-treated nets.

However, a study carried out across the six geopolitical
regions of the country in 2010 concluded that the prevalence
of malaria was higher in Southwestern Nigeria compared to
Northern Nigeria.3® This variation may be due to differences

in locations, climatic conditions, and environmental factors.?!
The finding in this study showed that the prevalence of
malaria infection across the different age groups is of major
concern, though, not statistically significant. The results
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Table 5. Association between co-morbid ailments and malaria parasitemia in the respondents (N=330).

Variable Malaria Total, N (%) x2 p value

Positive, n (%) Negative, n (%)

Type of chronic medical ailment n=27 n=39

Hypertension 4 (20.0) 16 (80.0) 20 (30.3) 8.493 0.037

Diabetes 10 (38.5) 16 (61.5) 26 (39.4)

HIV/AIDS 9 (64.3) 5 (35.7) 14 (21.2)

Sickle cell disease 4 (66.7) 2 (33.3) 6(1.8)

Table 6. Multivariate logistic regression model for factors that were significantly associated with malaria parasitemia.

Variable COR 95% ClI p Value AOR 95% Cl p Value

LB UB LB uB

Occupation
Farmer 5.041 2.309 11.007 <0.001 5.009 1.812 13.847 0.002
Artisan 0.436 0.210 0.903 0.024 1.053 0.447 2.479 0.906
Trader 1.052 0.510 2.173 0.890 2.680 0.845 6.698 0.069
unemployed 22.286 4914 101.072 <0.001 3.339 0.971 12.550 0.057
Civil servant (ref) 1.000 1.000

Education
Informal 3.442 1.289 9.191 0.009 3.179 1.137 10.778 0.043
Formal (ref)| 1.000 1.000

Income level
Low (=$1.90/day) 3.158 1.871 5.331 <0.001 2311 1.080 4.945 0.031
High (>$1.90/day) (ref) 1.000 1.000

Bushes around houses
Yes 2.043 1.280 3.262 0.003 2.848 1.048 4.589 0.048
No (ref) 1.000 1.000

Stagnant water around houses
Yes 1.733 1.095 2.743 0.018 2.986 1.091 6.699 0.042
No (ref) 1.000 1.000

Sleeping under ITNs
Yes (ref) 1.000 1.000
No 4434 2.656 7.403 <0.001 3.697 1.892 7.223 <0.001

Chronic medical ailment
Hypertension (ref) 1.000 1.000
Diabetes 2.500 0.648 9.652 0.177 1.265 0.341 4.899 0.878
HIV/AIDS 7.200 1.532 33.848 0.009 2.745 0.415 5.647 0.374
Sickle cell disease 8.000 1.061 60.326 0.030 8.000 1.025 7.333 0.041

AOR: adjusted odd ratio; Cl: confidence interval; COR: crude odd ratio; LB: lower boundary; ref: reference category; UB: upper boundary.

suggest that if the retirement age within the study location is
set at 60 years, then, at any given time, the majority (67.7%
for ages 2140 and 58.4% for ages 41-60) of the active work-
force suffers from malaria infection. The overall effect may
result in reducing their efficiency and contributing to their
low productivity. These findings revealed that malaria contin-
ues to be a leading cause of morbidity and mortality in rural
settings. Therefore, innovative and effective interventions to
control malaria should be identified and implemented in this
community.?!

The findings in this study revealed that farming increased
the odds of malaria infection among the studied population.

This is consistent with the reports of other studies.!*¢ This
could be due to the fact that farming enhances human-vector
contact.'®3¢ Besides, many farmers have keyed into some
water-related projects involving the creation of reservoirs
for the purpose of irrigating farms to improve their yields.
Despite the economic significance of these projects, these
reservoirs also serve as a breeding ground for mosquitoes
to thrive.3

The lack of formal education was found to contribute to a
higher risk of malaria among the studied population. This is
consistent with previous reports in Nigeria that showed that
malaria is more common among people with low literacy.'”-’
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This may be due to lack of information and ignorance of the
preventive measures among these sets of patients. Even,
when they are aware of the preventive measures and their
interventions, they may be unable to implement and manage
them appropriately.'737 The lack of education may also influ-
ence other variables like income and occupation which were
also associated with malaria risk.

In the same vein, low-income earners doubled the odds
of malaria among this population. This is consistent with
previous reports from other studies in Nigeria that showed
that malaria is more common among people of lower socio-
economic status.?'*® Malaria and poverty are mutually
inclusive as malaria is reported to be common in develop-
ing countries.?!*%3° This may be due to their poor housing
and environmental factors that increase their exposure to
frequent mosquito bites.?!3¥ Other studies have attributed
low socioeconomic factors to poor access to quality health
care services for prevention, diagnosis, and treatment.?'-*
Despite the high LLINs distribution, low socioeconomic
factor at both the community and household levels was a
significant risk factor for malaria infection in rural
Northwestern Tanzania.*

Higher prevalence was also found among the respond-
ents whose houses were surrounded by bushes and stagnant
water. These findings were consistent with data obtained
from various studies in Nigeria and other SSA.!%?!3¥ The
bushes and stagnant water have been found in previous
studies to be reservoirs of breeding grounds for mosqui-
toes, thereby enhancing human-vector contact.'3¢ These
findings suggest that effective environmental sanitation,
geared toward the clearing of bushes and gutters should be
intensified. This intervention may reduce the spread of
mosquitoes, thereby reducing the incidence of malaria in
rural settings.?!-38

Similar to other studies, this study also revealed that fail-
ure to use LLINs was found to be associated with increased
malaria infection. This is consistent with previous studies in
Nigeria.?!*! The use of LLINs is considered one of the most
cost-effective interventions against malaria in endemic areas
and is associated with a significant reduction in malaria mor-
bidity and mortality.'® Despite the high number of respond-
ents in this study who possessed LLINs (57.0%), only half of
the respondents (27.3%) stated that they used them. This
poor utilization is consistent with previous studies in
Nigeria'®2!#2 and other SSA countries.'”* A report from a
national study in Nigeria revealed an observed gap between
ownership and use of LLINs and revealed that only 28.7% of
the population had one LLIN in the household.** Considering
the role of LLINs against the spread of malaria infection in
endemic areas, the findings of this study call for regular and
sustained distribution of free LLINS in this rural community
to reduce the incidence of malaria infection.

In this study, HIV/AIDS has no significant association
with malaria infection. This finding was opposite to the
reports of other studies that found a significant association

between HIV/AIDS and malaria infection.*>*¢ Therefore,
further research is recommended to identify the magnitude
of association between malaria infection and HIV/AIDS in
SSA to fully understand the relevance and cause of these
findings.

In addition, hemoglobin sickle cell disease respondents
were found to be significantly associated with malaria
infection in this study. This is consistent with reports of
other studies.®*’ The increased odds of malaria infection
among these respondents may be due to their weak immu-
nity and improper use of recommended interventions
against malaria.*> However, a study by Suchdev et al. in
Kenya found no significant association between malaria
infection and respondents with sickle cell diseases.*®

Finally, in view of the above findings on factors that were
significantly associated with the risk of malaria infection in
this study, the government should provide awareness to rural
dwellers on how to identify and remove mosquito-breeding
sites within their locations from time to time. Also, govern-
ment should make available the distribution of additional
free mosquito bed nets and fumigation while also enforcing
the available law on frequent public sanitation.

Limitations

First, the cross-sectional nature of the study design does not
allow ascertaining the causal association between the outcome
variables and potential contributing factors. Multivariate anal-
ysis cannot exclude unmeasured confounders, and association
does not mean causality. Information collected from the
respondents was self-reported and might be subjective by recall
bias when highlighting the association between malaria infec-
tion and socio-demographics and preventive methods adopted.
Also, exposure to malaria infection might still have differed
among the studied population considering the endemic malaria
transmission in rural Southwestern Nigeria. Therefore, ulti-
mate corroboration would need a prospective longitudinal
study controlling for exposure. Despite these limitations, the
study generates distinctive information regarding factors that
were significantly associated with malaria infection in rural
Southwestern Nigeria. These findings may be helpful to for-
mulate further strategies for malaria intervention.

Conclusion

The study revealed that there is a high prevalence of malaria
infection in rural Southwestern Nigeria. Being a farmer, lack
of formal education, presence of bushes and stagnant water
around the houses, low-income earners, not sleeping under
LLINs, and genotype SS were the significant factors associ-
ated with malaria infection in this study. There may be a need
to pay greater attention to the adult population living in rural
areas for malaria intervention and control programs. The find-
ings of this study would assist the stakeholders in decision-
making toward improved malaria preventions and control.
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