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Abstract
We carried out an epidemiological study of malaria in Gboko metropolis in Gboko Local Government Area
of Benue State, North - Central Nigeria to determine the malaria prevalence, risk factors and perception to
malaria control among patients attending the hospital clinics between April and June, 2021. We used
Rapid Diagnostic Test (RDT), thin blood and thick blood �lm microscopy to sample the blood of 415
patients to determine specie, prevalence and intensity of malaria parasites. Also, structured questionnaire
was administered to 400 individuals to obtain information on malaria management practices of the
people. Chi-square test P<0.05 was used to check for relationships between prevalence of malaria and
other parameters in the study. The prevalence rate was found to be (55.7%) 231/415 and all (100%) were
infections of Plasmodium falciparum. There was signi�cant difference (p<0.05) in the prevalence by age
with the age groups 20-29 years having the highest prevalence of 68.9% (51/74). General Hospital Gboko
recorded the highest prevalence of 74.3% (92/124) while Royal Hospital Gboko recorded the lowest
prevalence of 31.6% (12/38) with a signi�cant difference. The intensity of malaria infection showed that
45.9% (106/231) had moderate infection with no signi�cant difference. In the administration of
questionnaire, the respondents in Gboko demonstrated a good knowledge of malaria, 93.2% (373/400)
opined that they have heard about malaria before. Respondents who do not sleep under LLINs recorded
that 32.6% (30/92) do not have the mosquito net recorded, 17.4% (16/92) had no money to buy mosquito
net while 10.9% (10/92) averred that it’s not comfortable sleeping under the net. Malaria public
enlightenment efforts should be intensi�ed to make malaria elimination not just possible but also
achievable in Gboko Metropolis, Benue State.

Introduction
Malaria remains a signi�cant public health problem. It is a parasitic disease of great importance in the
world due to the morbidity and mortality associated with the disease (1). It has a high mortality which
has caused nearly a half million deaths in Africa, most of which were in children under 5 years of age
(2, 3). Malaria epidemiology is a diverse subject covering all aspects of malaria distribution and
associated factors whose manipulation could in�uence the course of the disease. According to 2013
World Health Organization report, globally, an estimated 3.3 billion people are at risk of being infected
with malaria and developing the disease (4). Also 1.2 billion people are at high risk in 109 countries and
territories around the world, while Democratic Republic of Congo and Nigeria account for over 40% of the
estimated total malaria deaths globally (4). World Health Organization reported that there were 214
million cases of malaria worldwide; and the African Region accounted for most global cases of malaria
(88%), followed by South-East Asia Region (10%) and the Eastern Mediterranean Region (2%) (5). The
burden of malaria is heaviest in the African Region and children under 5 years of age accounts for 78% of
all deaths (6). Nigeria accounts for 25% of the world’s malaria burden (5). Many species of
Plasmodium exist, but four are well known to cause malaria disease in man namely: Plasmodium
falciparum, P. malariae, P. ovale, P. vivax. P. knowlesi is recently established as the �fth Plasmodium
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species to cause malaria in humans in forest areas of Southeast Asia (7). In malaria studies in Nigeria,
some communities and towns like Gboko appear neglected, thus justifying the need for the research.

Material And Methods

Study Area
The study was carried out in Gboko metropolis. Gboko is a one town Local Government Area in Benue
State, North-Central Nigeria.withgeographical coordinates of latitudes 7˚13'N − 7˚35'N, and longitudes
8˚30'E − 9˚03'E (8). Gboko is bordered to the north by Tarka and Buruku L. G. As., to the South by
Konshisha L. G.A., to the West by Gwer L. G. A. and to the South – East by Ushongo L. G. A. Gboko has an
estimated population of 280,600 (9). The people mostly belong to the Tiv ethnic group. Gboko comprises
�ve districts namely: Mbatierev, Mbayion, Mbatiav, Yandev and Ipav. The climate in Gboko has two
distinct seasons: dry season (October to March) and rainy season (April to September). Using hospital
based outpatients, the study was carried out between April and June 2021 which corresponds to the wet
season in Nigeria.

Sample Size Calculation
The sample population was made up of male and female of all age groups attending hospitals in Gboko.
A sample size of 400 was determined using the formula n = N/1 + N (e²) according to (10). The number of
participants sampled for malaria prevalence was 415 and 400 was used for the questionnaire.

Selection Of Hospital And Sample Collection
Five hospitals were randomly selected for the study, one government owned hospital and four private
owned hospitals. The rationale behind the selection was that these hospitals cut across the populations
in Gboko metropolis. Venous blood samples were collected according to the method described by (11).
Each participant’s hand was tied with a tourniquet, based on where most prominent vein was found. The
site of collection of the blood sample was wiped with a cotton swab soaked in 70% methylated spirit to
clean and sterilize the area. A 2milliliter disposable syringe with needle was used to collect 1ml of venous
blood. The blood was transferred into a labeled EDTA bottle to prevent agglutination. Dry cotton was
placed at the point of entrance of the needle into the vein and the needle gently removed, covered and
disposed into a waste-bin provided for the purpose.

Investigation Of Knowledge, Attitude And Practices
Investigation of local beliefs on malaria was determined using structured questionnaire administered to
the participants. The questionnaire sought information about the knowledge, causation, prevention,
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treatment and beliefs on the possibility of malaria elimination. The questionnaire was administered along
with local interpreters of Tiv speaking tribe to participants who could not understand English language.

Data Analysis
We obtained and summarized our data subjecting it to statistical analysis using (12). We also used Chi-
square test of P < 0.05 to check for relationships between prevalence of malaria and other parameters.
The results were considered not signi�cant, when the P–value was greater than 0.05 and signi�cant,
where P–value was less than 0.05 level of signi�cance.

Results
The result showed that out of the 415 sample population, 231 representing 55.7% were positive for
malaria infection and all (100%) were infections of Plasmodium falciparum.

The result on the prevalence of malaria infection in relation to age showed that age group 20–29 years
had the highest prevalence of 68.9% (51/74), followed by age group 10–19 years 67.8% (82/121), 40–49
years had 64.3% (9/14), 30–39 years had 58.3% (35/60), 60–69 years had 50% (7/14), 0–9 years had
44.9% (31/69), 50–59 years had 27.1% (13/48) and > 70 years had the lowest prevalence of 20% (3/15)
as shown in Fig. 1. Statistical analysis showed that there was a signi�cant difference among the age
groups (P < 0.05, X2 = 0.00, df = 14).

The result also showed that females had more prevalence of malaria 55.9% (143/256) than males 55.3%
(80/159) as shown in Fig. 2. Statistical analysis showed that there was no signi�cance difference
between the sexes (P > 0.05, X2 = 0.918, df = 1).

The result also showed that the highest prevalence of malaria among hospitals was recorded by General
hospital 74.2% (92/124), followed by Victory hospital 65.1% (41/63), Myom hospital had 52% (51/98),
Lord is Saviour had 38% (35/92) while Royal hospital recorded the lowest prevalence of 31.6% (12/38) as
shown in Fig. 3. There was a signi�cant difference among the hospitals sampled (P < 0.05, X2 = 0.00, df = 
8).

The intensity of malaria infection as shown in Table 1 indicated that 45.9% (106/231) had moderate
infection, 39.8% (92/231) had mild infection, while 14.3% (33/231) had severe infection. Age group 0–9
years had 48.4% (15/69) mild infection, 32.3% (10/69) moderate infection and 19.4% (6/69) severe
infection while 10–19 age group had 47.6% (39/121) mild infection, 48.8% (40/121) moderate infection
and 3.7% (3/121) severe infection. Age group 20–29 years had 27.5% (19/74) mild infection, 43.1%
(22/74) moderate infection and 29.4% (15/74) severe infection. Age group 30–39 years had 25.7% (9/60)
mild infection, 60.0% (21/60) moderate infection and 14.3% (5/60) severe infection. Age group 40–49
years had 22.2% (2/14) mild infection, 77.8% (7/14) moderate infection and 0% severe infection (0/14).
The observed difference in the intensity of malaria in relation to age group was not signi�cantly different
(P > 0.05, X2 = 0.867, df = 1).
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Table 1
Intensity of malaria infection in relation to age in Gboko Metropolis, Benue State

Age Group
(Yrs)

No.

Examined

No. Positive
(%)

Mild
Infection

(+) %

Moderate Severe Infection
Infection

(++) % (+++) %

0–9 69 31(44.9) 15 (48.4) 10 (32.3) 6 (19.4)

10–19 121 82 (67.8) 39 (47.6) 40 (48.8) 3 (3.7)

20–29 74 51 (68.9) 14 (27.5) 22 (43.1) 15 (29.4)

30–39 60 35 (58.3) 9 (25.7) 21 (60) 5 (14.3)

40–49 14 9 (64.3) 2 (22.2) 7 (77.8) 0 (0)

50–59 48 13 (27.1) 5 (38.5) 4 (30.8) 4 (30.8)

60–69 14 7 (50) 5 (71.4) 2 (28.6) 0 (0)

> 70 15 3 (20) 3 (100) 0 (0) 0 (0)

TOTAL 415
(100.0)

231 (55.6) 92 (39.8) 106 (45.9) 33 (14.3)

The result of the community’s perception to malaria elimination in Gboko shows that out of the 400
respondents, 93.2% (373/400) averred that they have the basic knowledge about malaria while 6.8%
(27/400) claimed that they have no knowledge about malaria as shown in Table 2. Statistical analysis
showed no signi�cant difference between the sexes on their knowledge about malaria (P > 0.05, X2 = 
0.333, df = 1).

Table 2
Respondent’s knowledge about malaria in Gboko Metropolis, Benue State

Have you heard

About malaria?

Male

Respondents (%)

Female

Respondents (%)

Total no. of Respondents (%)

No 11(5.5) 16 (8) 27 (6.8)

Yes 188 (94.5) 185 (92) 373 (93.2)

TOTAL 199 (49.8) 201 (50.2) 400 (100.0)

The result on Table 3 showed respondent’s knowledge about the cause of malaria. 48.8% (195/400)
attributed it to malaria parasite, 19.8% (79/400) attributed it to oily food, 13.3% (53/400) implicated
demonic spirit, 12.3% (49/400) claimed that malaria is caused by overwork and 6.0% (24/400) implicated
sunlight. Statistical analysis showed no signi�cant difference (P > 0.05, X2 = 0.663, df = 1).
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Table 3
Respondent’s knowledge about the cause of malaria in Gboko Metropolis, Benue State

Cause of Malaria Male

Respondents (%)

Female

Respondents (%)

Total number of Respondents (%)

Sunlight 14 (7.4) 10 (4.7) 24 (6)

Overwork 19 (10.1) 30 (14.2) 49 (12.3)

Oily food 46 (24.3) 33 (8.3) 79 (19.8)

Malaria parasite 72 (38.1) 123 (58.3) 195 (48.8)

Demonic spirit 38 (20.1) 15 (7.1) 53 (13.3)

TOTAL 189 (47.1) 211 (52.8) 400 (100.0)

From the study, the reasons why respondents didn’t sleep under LLINs are outlined on Table 4. Those that
do not have the net had 32.6% (30/92), followed by 17.4% (16/92) and 10.9% (10/92) who averred that it
was because there was no money to buy the net and that it’s not comfortable sleeping under the net
respectively. Other reasons were; 5.5% (5/92) didn’t sleep at their house, 5.5 (5/92) forgot, 5.4% (5/92)
don’t like it, 3.3% (3/92) all averred that it was because it gives them itchy skin, the net got spoilt and that
they hate it. It causes heat and no reason respectively had 2.2% (2/92), whereas 1.1% (1/92) opined that
they were not use to the net.
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Table 4
Response to why respondents don’t sleep under LLINs in Gboko Metropolis, Benue State

Why didn’t you sleep under
LLINs?

Male

Respondents
(%)

Female

Respondents
(%)

Total number of Respondents
(%)

Not comfortable 4 (4.3) 6 (6.5) 10 (10.9)

I don’t have it 10 (10.9) 20 (21.7) 30 (32.6)

It gives me itchy skin 3 (3.3) 0 (0) 3 (3.3)

I don’t like it 2 (2.2) 3 (3.3) 5 (5.4)

It causes heat 0 (0) 2 (2.2) 2 (2.2)

I hate it 1 (1.1) 2 (2.2) 3 (3.3)

Am not use to it 0 (0) 1 (1.1) 1 (1.1)

I didn’t sleep at my home 3 (3.3) 2 (2.2) 5 (5.5)

No money to buy 7 (7.6) 9 (9.8) 16 (17.4)

Mine got spoilt 0 (0) 3 (3.3) 3 (3.3)

I forgot 3 (3.3) 2 (2.2) 5 (5.5)

Chemical on it is dangerous 0 (0) 2 (2.2) 2 (2.2)

Am afraid of it 1 (1.1) 4 (4.3) 5 (5.4)

No reason 0 (0) 2 (2.2) 2 (2.2)

TOTAL 34 (37.0) 58 (63.0) 92 (100.0)

Discussion
The result of the study showed an overall malaria prevalence of 55.7% among patients attending hospital
at the �ve hospitals sampled in Gboko, Benue State. This high prevalence compared to pre-elimination
stage prevalence of 5% could largely be attributed to gaps in malaria control interventions in the
community. The result of prevalence was lower than the 76.9%, and 73.9% recorded by (13) in Gboko, and
(14) in Abuja, respectively. Although, similar research done in Nigeria by (15) had reported lower �gures of
42.4% in Otukpo, Benue State. The lower prevalence rate in these places could be due to the combination
of factors like good environmental hygiene, literacy, and urban control efforts. The result also showed
that Plasmodium falciparium was the only infection in the rural community of Gboko. This agrees with
the observations of a related study carried out in Awka (16) where only P. falciparium infections were
reported. It, however, differs from the related studies in Udi, Enugu State were infections of P. falciparium
and P. malariae were reported (17). From the result on prevalence of malaria by age where 20–29 years
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age group recorded the highest prevalence of 68.9%, followed by the 10–19 years age group where a
prevalence of 67.8% was obtained, whereas 40–49 years old recorded 64.3% prevalence. The least
prevalence was recorded among the > 70 years age group with 20%. Statistically, there was a signi�cant
difference among the different age groups. The highest prevalence found among the age group 20–29
years could be attributed to the vulnerability of that age group to malaria disease. Malaria infection in
relation to age in this work shows also that the infection rate likely decreases as age increases as can be
seen from the 20–29 years age group which had the highest infection rate of 68.9% and > 70 years age
group which had the lowest infection rate of 20%. This could be possibly due to immunity gotten from
previous exposure. The result is in line with similar study reported by (18) and (14), where 10–19 years
age group and 20–29 years age group had the highest prevalence rate of 71.1% and 63.7% respectively.
Work done by (19) in Onitsha recorded a high prevalence rate of malaria among pregnant women of age
between 21–25 years, and a low prevalence rate among pregnant women of age 41 years and above.
This could be because the immunity has been altered; hence with malaria 70% − 80% of pregnant women
in endemic area are vulnerable (20). In the prevalence in relation to sex, our work showed that the
infection rate was highest amongst the female sex group with prevalence of 55.9% while the male sex
group had the lowest prevalence of 55.3% even though there was no signi�cant difference between the
sexes. Observed malaria infection prevalence rate among the males and females showed that out of �ve
hundred male children examined in their study, 296 (59.20%) of males were positive for malaria while out
of �ve hundred female children examined, 286 (57.20%) were positive for malaria. It appeared that
malaria is more prevalent among male children, but at 5% level of signi�cance the difference is not
statistically signi�cant. This also agrees with the �ndings of (16) who reported that sex did not affect the
prevalence among the population. The result is also consistent with a similar work done to determine the
prevalence of malaria parasites in adults and its determinants in malaria endemic area of Kisumu
Country, Kenya by (21), where it was observed that the female had a 50.0% higher risk of having malaria
compared to males in the univariate analysis. The result on the malaria prevalence in relation to hospital
agrees with a survey done by (22), who diagnosed (213) blood samples obtained from pregnant women
who registered for antenatal care at different hospitals, but Federal Medical Centre Vietnam, which is a
government owned hospital, rated the highest prevalence of 56.3%. The result on intensity of malaria
infection demonstrated that out of the 231 (55.6%) infected patients, 92 (39.8%) had mild infection, 106
(45.9%) had moderate infection while 33 (14.3%) had severe infection. From a study done by (23), it was
observed that pregnant women in 20–29 years age group have a high intensity (67.7%) of moderate
infection with malaria while they have a low intensity (7.2%) of severe infection. However, age was not
signi�cantly associated with intensity of malaria in this study. The structured questionnaire we
distributed to determine the community’s perception to malaria elimination showed that the respondent’s
knowledge about malaria was high. From the result, 93.2% averred that they have the basic knowledge
about malaria whereas 6.8% claimed that they have no knowledge about malaria even though there was
no signi�cant signi�cance. Respondents in Gboko also have demonstrated a good understanding of
malaria causes. Result from the study showed that 48.8% attributed malaria cause to malaria parasite,
19.8% attributed it to oily food, 13.3% implicated demonic spirit, 12.3% claimed that malaria is caused by
overwork and 6.0% implicated sunlight. Statistical analysis showed no signi�cant difference in the cause
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of malaria. Similar prevalence was observed in other reports from Bangledesh, Swaziland, Ghana and
Sudan (24, 25, 26, and 27) where respondents demonstrated a high knowledge about the cause of
malaria. This �nding also agrees with the report of (28) and in consistent with the reports of (29) and
(30). Good knowledge of the behavior of people, as well as that of epidemiology of malaria enhances
correct prioritization of control strategies (31). Knowledge, Attitude and Practice (KAP) studies are
therefore necessary to develop community-based interventions programme (32) as decided and agreed
upon by community members with other stakeholders. The awareness in the present study is much
higher than those reported for Central Ethiopia and Kenya by (33) and (34), respectively. By strengthening
the knowledge of malaria, people may be convinced of the need to procure and use insecticide treated
bednets and that ditches, pits and earthen pots around houses which are potential sources for support of
mosquito breeding be eliminated. Various reasons have been identi�ed as barriers to the practice of
malaria prevention in various communities. From this study done in Gboko metropolis of Benue State,
Nigeria, out of the 23% respondents in Gboko who didn’t sleep under LLINs the previous night had the
following reasons: 32.6% claimed that it was because they do not have the bed net while 17.4% averred
that it was because they do not have money to buy one. 10.9% claimed that they feel uncomfortable
sleeping under LLINs. The result agrees with (35) who had the same report. The respondents in a study
done by (36) believed that nets are used to keep dead bodies. Various studies have identi�ed barriers to
practice of malaria prevention to include high cost, harmful effect of ITN to mother and fetus, low level of
awareness and poor knowledge of IPT by the pregnant women and their belief that it can harm their
unborn babies (37, 38). However, provision of bed nets alone may not be su�cient given the socio-
cultural perceptions and behavioral patterns of the community.

Recommendations And Conclusion
Malaria prevalence at 55.7% among patients attending hospitals in Gboko metropolis was alarming
especially when compared with World Health Organization pre-elimination phase prevalence of 5%. The
study therefore emphasizes the importance of the promotion of LLINs acquisition, effective utilization,
health education, advocacy and awareness creation of the inhabitants of Gboko to be involved in the Roll
back malaria programme. Further participatory action research with the community members of Gboko,
academy and affected stakeholders to explore and understand evidence based equitable interventions
and knowledge to inform community practices and policies for improved individual and community
health outcomes. Malaria public enlightenment efforts should be intensi�ed to make malaria elimination
not just possible but also achievable in Gboko, Benue State.
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