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ABSTRACT

Introduction: Malaria is one of the leading parasitic diseases worldwide with Nigeria ranked the
topmost country in the tropical Africa where the disease is prevalent. This study was designed with
the aim to determine the prevalence of malaria parasite (MP) infection in some periurban and rural

communities of Ekiti State being one of the 36 states of Nigeria.

Materials and methods: Three periurban and rural communities were randomly selected in EKkiti
State for the study. Blood samples were collected and examined microscopically for the presence of
MP in dry and raining seasons among human volunteers in each community. Prevalence of MP

infection was determined.

Results: Overall prevalence of MP infection was 26% in dry season and 38% in raining season (P =
.001). In dry season, prevalence of MP infection was 22.3% in periurban communities and 31.3% in
rural communities (P = .001). During the raining season the prevalence was 39.8% in periurban and
35.9% in rural communities (P = .12), with Plasmodium falciparum being the dominant species.
Children of 0-5 years had the highest prevalence of infection (61.1%) during raining season while
teenagers between 16-20 years had the highest prevalence of infection (31.5%) in the dry season.

Generally, there was an increase in malaria parasite density during raining season.
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Conclusion: This study confirmed the existence of MP infection in Ekiti State. The distribution of MP
infection in both periurban and rural communities was affected by season with higher prevalence

occurring during the raining season.

Keywords: Malaria, prevalence, Nigeria, Ekiti, parasite, periurban, rural, malaria density

INTRODUCTION

Malaria remains the leading parasitic disease that causes morbidity and mortality in Nigeria. Nigeria
and Democratic Republic of Congo alone were reported to account for 40% of the total world malaria
death [1]. Nigeria has also been recently ranked the topmost country along with four other countries in
the world where malaria is highly prevalent [2]. In areas with high transmission of malaria, children
under five are usually vulnerable to infection, illness and death and more than two thirds (70%) of all
malaria deaths have been reported to occur in this age group. Although, the number of under five
malaria’s deaths was reported to decline globally from 440,000 in 2010 to 285,000 in 2016, malaria
still remains a major killer of children of under five years old [2]. In Nigeria, about half of the adult
citizens were reported to have at least one episode of malaria each year and seven (7) out of every
10 patients seen in Nigeria hospitals were ill of malaria [3]. The disease also causes hardship and

economic lost [4].

The transmission of malaria in Nigeria occurs at steady rate throughout the year which comprises of a
distinctive rainy and dry season [3]. The dominant species of malaria parasites in Nigeria is
Plasmodium falciparum (> 95%) with P. ovale and P. malariae playing a minor role with the latter
being quite common as double infections in children [5] . Malaria parasites are transmitted in Nigeria
mainly by Anopheles gambiae s.s and members of funustus group [6]. Many authors had reported
cases of malaria parasite infection in many states in Nigeria [7-13]. EKiti is one of the 36 states of
Nigeria and it is located in the Southwest geopolitical zone of the country. The state consists of
communities which range from peri-urban to rural settlements. Although Plasmodium falciparum was
reported to be prevalent among the participants in a study carried out on the severity of malaria
infection and effect of anti-malaria drugs on gender differences at Federal Teaching Hospital at Ido-

EKkiti in Ekiti State [14], but there have been scanty community based studies to produce a baseline
2
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information about the prevalence of malaria parasite infection in Ekiti State. Prevalence surveys are
known to provide basic data about the state of diseases in a given area and these are usually useful
tools for controlled programmes. Therefore, this study aimed at determining the prevalence of malaria
parasite (MP) infection in EKkiti State with some periurban and rural communities serving as case
study. The characteristics of periurban and rural communities in Nigeria have been given by Emankhu

and Ubangari [15]; Agbodike [16] and Ayorinde [17].

MATERIALS AND METHODS

Study location and selection of participants

Six communities were selected through a multi-stage sampling method [18]. Stage 1 was the
selection of all the three senatorial districts in Ekiti State. Senatorial district is a geopolitical division
that exists in every state of Nigeria. Each state has three Senatorial Districts and within each of the
senatorial district are local government areas (LGAS). In the case of Ekiti State, each of EKiti North
and Ekiti Central Senatorial Districts consists of five LGAs while Ekiti South Senatorial District
consists of six LGAs. Stage 2 was selection of one local government area (LGA) from each of the
senatorial district by lottery. Stage 3 involved purposefully selection of one peri-urban community and
one rural community [15-17] from each of the selected LGA. The selected communities were lye,
Ewu, lyin, Eyio, Agbado and llupeju-ljan. The geographic location of the communities in EKiti State is
shown in Figure 1. The people of these communities are Yoruba ethnic group and their major
occupation is farming. However, some of them are artisans and government workers. Table 1 shows

the population of each community [19] and the sample size used was according to Yemane [20].
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Figure 1. Map of Ekiti State of Nigeria showing the study communities




77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

Table 1: Populations of the study communities

Senatorial LGA Community Population

District

Ekiti North llejemeje lye (Periurban) 20,885
Ewu (Rural) 7,018

Ekiti Central Irepodun/Ifelodun lyin (Peri-urban) 42,422
Eyio (Rural) 4,281

Ekiti South Gbonyin Agbado (Periuban) 23,495

llupeju-ljan (Rural) 5,598

Total 103,699

Ethical approval and informed consent

Ethical approval to carry out this study was obtained from Ethics and Research Committee, Ekiti State
University Teaching Hospital, Ado-Ekiti, Ekiti State with reference number EKSUTH/A67/07/002.
Approval to conduct the study within the communities in EKiti State was obtained from EKiti State
Ministry of Health, Ado-EKiti with reference humber MOH/PRS/15. The consents of volunteers were
obtained after explaining the aim and purpose of the study to them. Only participants who gave their
consents were recruited into the study. Participants that tested positive for malaria parasite infection
were treated with Artemether/lumefantrine tablets (20mg/120mg) in accordance with WHO

recommendation [21].

Blood samples collection and laboratory procedures

Peripheral blood samples were collected through finger prick from volunteers in the dry season and
raining season in all the communities. The blood samples were used to prepare thick and thin blood
smears on clean grease-free microscope slides as described by Cheesbrough [22]. Thin films were
fixed with methanol and allowed to air dry after which both thick and thin smears were stained with
10% Giemsa stain for 30 minutes. Stained slides were afterwards rinsed with distilled water and air
dried. The films were examined for the presence of malaria parasite under a compound microscope

as described by Cheesbrough [22]. The parasites were identified into species as guided by Fleck and
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Moody [23]. Slides were considered negative if no parasites were seen in100 oil-immersion fields. For
positive smears, the number of parasites was counted against 100 white blood cells (WBC). Parasite
density was recorded as number of parasite/ul of blood, assuming an average leucocytes count of
8,000/ul of blood [24]. Parasite density was categorized as low (501-5000p/ul of blood), moderate

(>5000-100000p/ul of blood) and high (>5000-100000p/u! of blood).

Parasite density = Number of parasites counted x 8000

Number of leukocytes counted

Prevalence of malaria infection = Number of infected individuals x 100%

Total number of participants

Statistical analyses

Chi-square was used to analyze data obtained in the study and a probability value (p-value) of P < .05

was regarded as significant.

RESULTS

Prevalence of malaria parasite infection between periurban and rural communities in both dry

and raining seasons

A total number of 1,883 and 1,522 persons were enrolled during dry and raining seasons respectively
(Table 2). Majority of the respondents were females with the ratio of 6:4 to the males in both seasons.
The prevalence of malaria parasite (MP) infection was significantly higher (P = .001) in the raining
season (38%) compared to that of the dry season (26%). There was also a significant difference (P =
.001) in the prevalence of malaria parasite infection across the communities during both seasons.
Prevalence of MP infection was significantly higher (P = .001) in rural communities (31.3%) compared
to periurban communities (22.3%) during dry season. On the other hand, no statistically significant
difference (P = .12) was observed in prevalence of the infection between periurban and rural
communities in the raining season (Table 3). Plasmodium falciparum was the most prominent species
examined among the infected participants in both dry season (99.2%) and raining season (99.1%).
However, P. malariae was examined among 13 participants (0.7%) and mixed infections of P.
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123 falciparum and P. malariae among 3 participants (0.2%) in dry season. Five participants (0.9 %) were
124 infected with P. malariae in raining season.
125
126  Table 2: Prevalence of malaria parasite infection among the participants in the six study
127  communities in Ekiti State
128
Dry Season Raining Season P-value
Community ~ Community  Number MP positive  Number MP positive  Dry against
types Examined Examined Raining seasons
Peri-urban lye 386 92 (23.8%) 263 79 (30.0%) .078
lyin 379 92 (24.3%) 293 152 (51.9%) .001
Agbado 354 66 (18.6%) 273 99 (36.3%) .001
Rural Ewu 240 63 (26.2%) 234 95 (40.6%) .011
Eyio 218 79 (36.2%) 209 68 (32.5%) 421
llupeju-ljan 306 97 (31.7%) 250 86 (34.4%) .500
Total Number Examined 1883 489 (26.0%) 1522 579 (38.0%) .001

129
130

131

132

133

134

135

136

MP = malaria parasites, p-value across the six communities in dry season (P = .001), p-value across the six

communities in raining season (P = .001)
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Table 3: Prevalence of malaria parasite infection among the participants in the peri-urban and

rural communities in Ekiti State

Dry Season Raining Season P-value
Community  Number MP positive  Number MP positive  Dry against
types Examined Examined Raining season
Periurban 1119 250 (22.3%) 829 330 (39.8%) .001
Rural 764 239 (31.3%) 693 249 (35.9%) .067

1883 489 (26.0%) 1522 579 (38.0%) .001

MP = malaria parasites, p-value across community types in dry season (P = .001), p-value across community

types in raining season (P = .12).

Prevalence by age and sex in both dry and raining seasons

There was no significant relationship (P = .88) between age and prevalence of MP infection during dry
season. Prevalence of infection was slightly higher among the children and teenagers compared to
the adults (Table 4). On the other hand, a significant relationship (P = .001) existed between age and
prevalence of MP infection in the raining season. Children of 0-5 years had the highest prevalence of
malaria parasite infection (61.1%) while a gradual decrease in prevalence of infection was observed

as the age group increased (Table 4).

In the dry season, 26.9% of male and 25.3% of females had malaria parasites infection respectively
(P = .36). In the raining season, 40.2% males and 36.4% of females had malaria parasite infection
with P = .13 (Table 5). However, the difference in the prevalence of malaria parasite infection with

respect to gender was not statistically significant.



156 Table 4: Prevalence of malaria parasite infection across the age group in the study

157 communities in Ekiti State

Dry Season Raining Season

Age Group Number MP positive Number MP positive
(years) Examined Examined

0-5 283 68 (24.0 %) 280 171 (61.1 %)
6-10 258 72 (27.9 %) 267 154 (57.7 %)
11-15 421 112 (26.6 %) 205 89 (43.4 %)
16-20 73 23 (31.5 %) 77 27 (35.1 %)
>20 848 214 (25.2 %) 693 138 (19.9 %)
Total Number 1883 489 (26.0 %) 1522 579 (38.0 %)

Examined

158 MP =Malaria parasites. Dry season; (P = .88), Raining season; (P = .001).

159

160 Table 5: Prevalence of malaria parasite infection between the male and female participants in

161  the study communities in Ekiti State

Dry Season Raining Season
Sex Number MP positive Number MP positive
Examined Examined
Male 802 216 (26.9 %) 641 258 (40.2 %)
Female 1081 273 (25.3 %) 881 321 (36.4 %)
Total number 1883 489 (26.0 %) 1522 579 (38.0 %)

Examined

162 MP =Malaria parasites. Dry season; (P = .36), Raining season; (P = .13).
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Seasonal differences in MP density between periurban and rural communities

Malaria parasite density (MPD) among the infected participants across the six communities in the dry
and raining seasons were presented in Table 6. Generally MPD increased significantly (P = .001)

during raining season compared to that of dry season.

Majority of the MP infected participants (93.0%) showed moderate MPD followed by low (3.7%) and
high MPD (3.3%) in the dry season. On the other hand, the proportion of infected participants with the
moderate MPD decreased (59.2%) while those with the high MPD increased (37.1%) in the raining

season.

There was no significant difference (P = .39) in the MPD between the peri-urban communities and the
rural communities in the dry season. But a significant difference (P = .001) existed in the MPD
between the periurban communities and the rural communities in the raining season (Table 7). MPD
across the age group showed no significant difference in both dry season and raining season (Table

8).

10



187  Table 6: Malaria parasite density among the participants in the six study communities in EKiti

188 State

During Dry Season

189
190
191

192

193

Community Number Low MPD Moderate MPD High MPD (>5000-
with MP  (<500p/ul  (501-5000p/pl  100000p/pl of
of blood) of blood) blood)

Peri- lye 92 4 (4.3%) 83 (90.2%) 5 (5.4%)

urban  |yin 92 1 (1.1%) 86 (93.5%) 5 (5.4%)
Agbado 66 2 (3.0%) 64 (97.0%) 0 (0.0%)

Rural  Ewu 63 5 (7.9%) 58 (92.1%) 0 (0.0%)
Eyio 79 0 (0.0%) 74 (93.7%) 5 (6.3%)
llupeju-ljan 97 6 (6.2%) 90 (92.8%) 1 (1.0%)

Total 489 18 (3.7%) 455 (93.0%) 16 (3.3%)

During Raining Season

Peri- lye 79 2 (2.5%) 42 (53.2%) 35 (44.3%)

urban  lyin 152 15 (9.9%) 83 (54.6%) 54 (35.5%)
Agbado 99 0 (0.0%) 40 (40.4%) 59 (59.6%)

Rural Ewu 95 3 (3.2%) 67 (70.5%) 25 (26.3%)
Eyio 68 1 (0.5%) 41 (60.3%) 26 (38.2%)
llupeju-ljan 86 0 (0.0%) 70 (81.4%) 16 (18.6%)

Total 579 21 (3.6%) 343 (59.2%) 215 (37.1%)

MP = Malaria parasites, MPD = malaria parasite density. MPD in dry season across the communities (P = .026),

MPD in raining season across the communities (P = .001), MPD in Dry season against MPD in raining season

showed (P = .001)
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Table 7: Malaria parasite density among the participants in the periurban and rural

communities in Ekiti State

During Dry Season

Community Number

Low MPD Moderate MPD (501-

(<500p/ul of blood)

5000p/ul of blood)

High MPD (>5000-

100000p/ul of blood)

types with MP
Peri-urban 250
Rural 239
Total 489

During Raining Season
Peri-urban 330
Rural 249

Total 579

7 (2.8 %)
11 (4.6 %)

18 (3.7 %)

17 (5.2 %)
4 (1.6 %)

21 (3.6 %)

233 (93.2 %)
222 (92.9 %)

455 (93.0 %)

165 (50.0 %)
178 (71.5 %)

343 (59.2 %)

10 (4.0 %)
6 (2.5 %)

16 (3.3 %)

148 (44.8 %)
67 (26.9 %)

215 (37.1 %)

MP =Malaria parasites, MPD = malaria parasite density. MPD in dry season (P = .39), MPD in raining season (P

= .001).
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Table 8: Malaria parasite density among the participants across the age group in the study

communities

During Dry Season

Age group Number Low MPD (<500p/ul Moderate MPD (501- High MPD
with MP of blood) 5000p/ul of blood) 100000p/ul of blood)
0-5 68 3 (4.4%) 63 (92.8%) 2 (2.9%)
6-10 72 2 (2.8%) 68 (94.4%) 2 (2.8%)
11-15 112 7 (6.2%) 103 (92.0%) 2 (1.8%)
16-20 23 0 (0.0%) 21 (91.3%) 2 (8.7%)
>20 214 6 (2.8%) 200 (93.5%) 8 (3.7%)
Total 489 18 (3.7%) 455 (93.0%) 16 (3.3%)
During Raining Season
0-5 171 5 (2.9%) 94 (55.0%) 72 (42.2%)
6-10 154 6 (3.9%) 95 (61.7%) 53 (34.4%)
11-15 89 2 (2.2%) 53 (59.6%) 34 (38.2%)
16-20 27 1 (3.7%) 15 (55.6%) 11 (40.7%)
>20 138 7 (3.6%) 86 (62.3%) 45 (32.6%)
Total 579 21 (3.6%) 343 (59.2%) 215 (37.1%)

MP = Malaria parasites, MPD = malaria parasite density. MPD down the age group in dry season (P = .49), MPD

down the age group in raining season (P = .78).
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DISCUSSION

Malaria infection occurred in all the six communities selected for this study in Ekiti State. The overall
prevalence of malaria parasite infection was 26% in the dry season and 38% in the raining season.
Occurrence of malaria parasite infection in these communities agrees with the earlier reported cases
of malaria parasite infection in Ekiti State [14, 25, 26]. The reason for this high prevalence of the
parasite infection could be connected with the poor or inconsistent intervention strategy for vector
control in the state. Insecticide-treated bed nets (ITNs) were distributed to the people of Ekiti State
last in 2014 by the Federal Ministry of Health in collaboration with Society for Family Health (SFH)
through a Global Fund. However, the prevalence of malaria parasite infection in this study either in the
raining season (38%) or in the dry season (26%) was not as high when compared with the reported
prevalence of malaria infection from some states in Nigeria. For instance, Edogun et al. [7] recorded
overall prevalence of 51.9% in Niger State and Sam Wobo et al. [11] reported prevalence of 71.1%
from four Primary Health Facilities located at Abeokuta in Ogun state. The reason why the prevalence
of malaria infection in these states was higher than the present study might be due to the design of

those studies which were hospital based.

The prevalence of malaria parasite infection was significantly higher among the participants from rural
communities (31.3%) than those from periurban communities (22.3%) in the dry season. Wang et al.
[27] had reported a trend of increase in malaria prevalence from urban to periurban to rural settings in
Burkina Faso. Many African settlements had been reported to show a clear trend of increasing
malaria transmission from urban to periurban to rural settings [28] as African cities tend to grow
outwards with perimeters consisting of relatively underdeveloped, poorly serviced settlements [29].
Characteristic of rural-areas such as availability of vector breeding grounds and favourable climatic
conditions had been reported to promote mosquitoes’ breeding and their effectiveness in the
transmission of malaria [30], thereby leading to an increase in the number of people being infected
with malaria parasites in rural areas. In contrary to what was observed in the dry season, the
prevalence of malaria parasite infection during raining season was higher in periurban communities
(39.8 %) than the rural communities (35.9 %) but the difference in the prevalence was however not

significant. Mourou et al. [31] also obtained result that is similar to this in Gabon.
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The higher prevalence of malaria parasite infection observed in the raining season when compared to
the prevalence in the dry season was due to changes in environmental factors that are usually
influenced by climate especially rainfall and humidity. Environmental factors have been reported to
contribute significantly to malaria prevalence, its distribution, seasonality, and transmission intensity
[32]. Darkoh et al. [33] has also identified malaria as the most climate sensitive disease in which
changes in temperature, rainfall, and humidity could influence malaria prevalence directly by
modifying the behaviour and geographical distribution of malaria vectors as well as changing the
length of the cycle of the parasite within the vectors. The reason is that the malaria vectors usually
thrive well and more abundant during raining season due to availability of abundant breeding places

[34].

There was no statistically significant difference in the prevalence of malaria parasite infection across
the age group during the dry season. However, the result of malaria infection during raining season is
consistent with the age-related patterns of prevalence of malaria infection for a typical endemic area.
The prevalence of infection decreased with increasing age group. The observed decline in malaria
infection among the adults is most likely due to the development of non-sterile clinical immunity over
time [35]. This background immunity regulates infection and is usually pronounced in children above
15 years and in adults. These are people who have been exposed to mosquito bites over the years
and have experienced malaria many times. Such limited immunity enables the individuals to tolerate

severe malaria infection without getting ill even though they may have malaria parasites [35, 36].

Majority of the participants across the study communities whether from periurban or rural communities
had a moderate malaria parasite density during dry season while very few of them had a high malaria
parasite density. In overall, 3.7% of them had a low malaria parasite density, 93% had a moderate
malaria parasite density and 3.3% had a high malaria parasite density. Although, majority of the
participants still had a moderate malaria parasite density (59.2%) during raining season, but sizable
number of them (37.1%) had a high malaria parasite density. This was mainly due to the malaria
transmission dynamics being influenced majorly by environmental factors and climate as it is
described above. Odongo-Aginya et al. [37] also reported a high malaria parasite density during the

time of rain in Mali which they linked with fluctuation in monthly rain pattern.
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Male participants had higher prevalence of malaria parasite infection than female participants in both
seasons. The overall prevalence of malaria infection during dry season was 26.9% in males and
25.3% in females. During raining season, the prevalence was 40.2% in males and 36.4% in females.
Adewole et al. [38] also reported higher prevalence of malaria infection in males than in females in
their studies that involved three Local government Areas in Ekiti State. Similarly, Hayat et al. [39]
reported infection rate to be higher among young adult males than females in Pakistan. However,
Mogaji et al. [40], Ibekwe et al. [41] and Okonko et al. [30] reported higher prevalence of malaria

infection in females than in males.

Actually, both males and females are affected by malaria but gender roles and gender dynamics such
as exposure pattern has been reported to give rise to different vulnerabilities. For example, traditional
gender roles in which men work late in the fields or women going out very early in the morning to
gather water expose them to peak mosquito biting times [42]. However, in societies where the
activities of men and women during peak biting times result in equal risks of infection no difference
has been reported to be observed in malaria infection [43]. Example was the study in Myanmar on
activities that enhance human vector contact which revealed that gender specific patterns of both
leisure and work activities during peak biting periods by men and women placed them at equal risk of

contracting malaria through exposure to mosquitoes’ bites [43].

One major reason that has been identified to cause differences in the prevalence of malaria infection
between males and females is the attitude toward prevention and treatment of malaria [43]. Women
have been reported to be more willing than men to invest in malaria preventive measures such as
purchasing of insecticide treated bed nets [44]. Also, gender norms around sleeping arrangements
can affect who sleeps under mosquito nets [45]. More often, young children sleep under bed-net with
their mother and are therefore, protected from mosquitoes’ bites. However, in some societies priority
is given to male head to sleep under bed net if only one is available [46]. Men tend to sleep outdoors
especially during hot weather and this may increase their risk of exposure to mosquitoes. As regard to
prompt treatment of malaria, males were reported to utilize health care services less than females
[47]. However, there are cases where gender dynamics influence who within a household decide if
and when to access healthcare [46]. For biological and social reasons women, particularly pregnant

women and children are at the greatest risk of contracting malaria both in high and low malaria
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endemic areas [48, 49]. Understanding how gendered patterns influence the attitude of people in
predisposing them to malaria infection can assist in developing more effective recommendations for

the control of malaria infection.

The prevalence of malaria infection was not affected by the location of the study communities. lye
which is at the northern part of Ekiti State had the least prevalence of malaria infection (30.0%) during
raining season and Ewu also in the same region had a prevalence of malaria infection which was as
high as 40.6%. Whereas, Agbado and llupeju-ljan which are both located in the south had a lower
prevalence of malaria infection than Ewu. During the dry season, Agbado which is in the south had
the least prevalence of malaria infection (18.6%) and llupeju-ljan also in the same region had a
prevalence of malaria infection as high as 31.7%. On the other hand, Eyio which is at the centre of the
state had the highest prevalence of malaria infection (36.2%) during dry season. The reason is that
the entire area land of Ekiti State is climatically homogenous and the difference in prevalence of
malaria parasite infection observed was probably due to the attitude and practice of the community

members.

CONCLUSION AND RECOMMENDATION

The results obtained in this study confirmed the earlier report that malaria infection is endemic in EKiti
State. The prevalence of malaria parasite infection was higher in rural communities than the periurban
communities during the dry season. Although, the prevalence of the infection was higher in periurban
than rural in the raining season but there was no statistically significant difference in the prevalence of
the parasite infection in the two community types. Generally, there was a higher prevalence of malaria
parasite infection in the raining season than the dry season. Children under five were observed to be
more susceptible to the infection during raining season. Therefore, control programme should be

more targeted to this population group in EKkiti State.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1. WHO. “World malaria report”. WHO Press 2012, Geneva, Switzerland.
17



331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

10.

11.

WHO. “World malaria report”. Publication of World Health Organization, November 2018.
FMOH. “Technical Report of Drug Efficacy Studies 2009-2010” Federal Ministry of Health
Abuja-Nigeria, 2010.

Jimoh A, Sofola O, Petu A, Okorosobo T. Quantifying the economic burden of malaria in
Nigeria using the willingness to pay approach. Cost Eff Resour Alloc. 2007; 5: 6.

FMOH 2008. “Strategic Plan for Malaria Control in Nigeria 2009-2013”, Federal Ministry of
Health Abuja, Nigeria, 2008.

Awolola, T. S., Ibrahim, K., Okorie, T., Hunt, R. H. and Coetzee, M. 2003. Species
composition and biting activities of anthropophilic Anopheles mosquitoes and their role in
malaria transmission in a holoendemic area in south-western Nigeria. African Entomology, 11,
78-82.

Edogun HA, Daramola GO, Esan CO and Edungbola ID. Prevalence of Malaria Parasitaemia
in Three Selected Local Government Areas of Niger State, North Central, Nigeria. Journal of
Advances in Biology and Biotechnology. 2017; 16 (3): 1-9

Oluboyo BO, Enweani IB, Ekejindu IM, Oluboyo AO. Prevalence of Malaria Parasitaemia
among Children Resident in Orphanages in Anambra State, Nigeria. Afr. J. Biomed. Res.

2017; 20: 245- 247.

Nmadu PM, Peter E, Alexander P, Koggie AZ, Maikenti JI. The Prevalence of Malaria in
Children between the Ages 2-15 Visiting Gwarinpa General Hospital Life-Camp, Abuja,

Nigeria. Journal of Health Science. 2015; 5(3): 47-51 doi: 10.5923/j.health.20150503.01

Babalola AS, Idowu OA, Sam-Wobo SO, Fabusoro E. Risk factors associated with
occurrence of placental malaria in a population of parturients in Abeokuta, Ogun State,
Nigeria. Malaria World Journal. 2015; 6 (8): 1-6

Sam-Wobo SO, Adekunle NO, Adeleke MA, Dedeke GA, Oke OA, Abimbola WA, Surakat
OA. Epidemiological Factors in Prevalence of Malaria Parasites in Primary Health Facilities
Attendees, Ogun State, Nigeria. Malaria Chemotheraopy Control and Elimination. 2014; 3 (1):

1-6.

18



358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386
387

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bawa JA, Auta T, Liadi S. Prevalence of malaria: knowledge, attitude and cultural practices of
pregnant women in Katsina metropolis, Nigeria. European Scientific Journal. 2014; 10
(21):148-167.

Gobir Z, Tukur, Z. Prevalence of malaria parasitemia using rapid diagnostic test among
apparently healthy children in Kano, Nigeria. Journal of Medicine in the Tropics. 2014; 16
(1):1-4.

Esan AJ, Omisakin CT, Titilayo OE, Fasakin K. Evaluation of severity of malaria infection and
effect of anti-malaria drugs on gender differences using blood cell lines parameters. American
Journal of Medical Sciences and Medicine. 2014; 2 (5): 89-95.

Emankhu, S. E. and Ubangari, A. Y. 2015. The nature of peri-urban development in Lafia,
Nasarawa State.International Journal of Geography And Regional Planning Research, 1
(3):1-8.

Agbodike, C. C. 2010. Population growth and the dilemma of rural life and economy in
Nigeria. Unizik Journal of Arts and Humanities, 11 (1): 1-21.

Ayorinde, D. 1994. Controlling development at the urban fringe: A case study of Ibadan,
Nigeria. In: Urban Management and Urban Violence in Africa, Vol 2 (ed) by I1.O. Albert, J.
Adisa, T. Agbola, and G. Herault, IFRA-Ibadan.

Johnston LD, O'Malley PM, Bachman JG. Drug use among American High School Seniors,
college students and young adults, 1975-1990. U.S. Department Of Health And Human
Services Public Health Service. DHHS Publication No. (ADM) 91-1813. Printed 1991.

ESN. Population figures and projections by towns and villages 2007-2013 in EKkiti State of
Nigeria. Produced by Department of Population Activities, Research and Statistics, Ministry of
Budget and Economic Planning, Ado-EKiti, Ekiti State of Nigeria 2006.

Yemane T. Table of sample size for 3%, 5%, 7% and 10% precision levels where confidence
level is 95% and P=.5. (1967). In: Glenn, D.I. (2003). Determining sample size. Fact Sheet
PEOD-6, a series of the Program Evaluation and Organizational Development, Florida
Cooperative Extension. Service, Institute of Food and Agricultural Sciences, University of
Florida. Publication date: November 1992. Reviewed in 2003.

WHO “Overview of malaria treatment” Last update: January 18, 2018.

19



388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Cheesbrough M. District laboratory practice in tropical countries.New York Cambridge press
2006. Part 1, 2nd edition Pp 249-258.

Fleck SL, Moody AH. Characteristics of malaria parasites: diagnostic techniques in medical
parasitology. 1¥Edu., Ntter Worth Publication, London 1998: 385-413.

Greenwood BM, Armstrong JR. M. Comparison of two simple methods for determining
malaria parasite density. Trans. R. Soc. Trop. Med. Hyg. 1991; 85:186-188.

Nyamngee A, Edungbola LD, Edogun AH, Akanbi AA. Malaria Parasitaemia among Pregnant
Women Possessing Freely Donated Insecticide-Treated Nets (ITNs) in Ado-EKiti, Nigeria.
G.J.B.A.H.S. 2014; 3 (1):86-91.

Asaolu MF, Igbaakin PA. Serum Levels of micronutrients and antioxidants during malaria in
pregnant women in Ado-EKiti, Ekiti State, Nigeria. International Journal of Medicine and
Medical Sciences. 2009; 1(11): 523-526

Wang SJ, Lengeler C, Smith TA. 2005. Rapid urban malaria appraisal (RUMA) I
epidemiology of urban malaria in Ouagadougou. Malaria Journal. 2005; 4 article 43.

De Silva PM, Marshall JM. 2012. Factors Contributing to UrbanMalaria Transmission in Sub-
Saharan Africa: A Systematic Review. Journal of Tropical Medicine. 2012 Article ID 819563,
10 pages doi:10.1155/2012/819563.

Byrne N. Urban malaria risk in sub-Saharan Africa: where is the evidence?” Travel Medicine
and Infectious Disease. 2007; 5 (2): 135-137, 2007.

Okonko 10, Soleye FA, Amusan TA, Ogun AA, Udeze AO. Prevalence of malaria plasmodium
in Abeokuta, Nigeria. Malaysian J. Microbiol. 2009; 5: 113-118.

Mourou JR, Coffinet T, Jarjaval F. Malaria transmission in Libreville: results of a one year
survey,” Malaria Journal. 2012 Feb 9;11:40. doi: 10.1186/1475-2875-11-40

Snow RW, Craig M, Deichmann U, Marsh K. “Estimating mortality, morbidity and disability
due to malaria among Africa's non-pregnant population,” Bulletin of the World Health
Organization, 1999; 77 (8): 624-640.

Darkoh EL, Larbi JA, Lawer EA. A weather-based prediction model of malaria prevalence in
Amenfi West District, Ghana.Malaria Research and Treatment, Vol. 2017: Article ID 7820454:

1- 8.

20



417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Minakawa N, Sonye G, Mogi M, Githeko A, Yan G. The effects of climatic factors on the dis-
tribution and abundance of malaria vectors in Kenya.Journal of Medical Entomology. 2002;
39: 833-841.

Markell E, John DT, Krotoski WA. Text Book Medical Parasitology Eight edition, W. B.
Saunder Company Philadelphia 1998: 119.

Molineaux L. The epidemiology of human malaria as an explanation of its distribution
including some implication for its control. In: Malaria Principles and Practice of Malariology,
edited by Wernsdorfer, W. H. and McGregor, |. London: Churchill Livingstone 1988, 2: 913-
999.

Odongo-Aginya E, Ssegwanyi G, Kategere P, Vuzi PC. Relationship between malaria
infection intensity and rainfall pattern in Entebbe peninsula, Uganda.African Health Sciences.
2005; 5 (3): 238-245.

Adewole SO, Odeyemi DF, Omotosho OA, Dada AO. 2017.Prevalence of malaria and
treatment procurement in three Local government Areas of EKiti State, Nigeria. International
Journal of Scientific World. 2017; 5 (2):145-147.

Hayat AS, Memon F, Shaikh N, Dero FA. Incidence and pattern of malarial infection at a
tertiary care Hospital of Hyderabad. World J. Med. Sci. 2009; 4: 9-12.

Mogaji HO, Adeniran AA, Awoyale AK, Oluwole AS, Ekpo UF. Baseline study of
malaria infection in four rural communities of ogun state. Asian Journal of
Biological Sciences. 2013; 6 (6): 300-305

Ibekwe AC, Okonko 10, Onunkwo Al, Ogun AA, Udeze AO. 2009. Comparative prevalence
level of plasmodium in freshmen (first year students) of NnamdiAzikwe University in Awka,
South-Eastern, Nigeria.Malaysian J. Microbiol., 5: 51-54.

Cotter C, Sturrock HJ, Hsiang MS, Liu J, Phillips AA, Hwang J, Feachem RGA. The changing
epidemiology of malaria elimination: New strategies for new challenges. The Lancet. 2013;
382 (9895): 900-911.

Tin-Oo, Pe-Thet-Htoon, Khin-Thet-Wai, Parks W, Bryan J. Gender, mosquitoes and malaria:
implications for community development programmes in Laputta, Myanmar. Southeast Asian

Journal of Tropical Medicine and Public Health. 2001, 32(3):588-594.

21



446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

44,

45,

46.

47.

48.

49,

Lampietti JA, Poulos C, Cropper ML, Mitiku H, Whittington D. Gender and preferences for
malaria prevention in Tigray, Ethiopia. Policy report on gender and development working
paper series, No. 3. World Bank. 1999; Retrieved from

https://pdfs.semanticscholar.org/2d55/8c00eee56e5ce202a544cd7ed7f7a34d7a06.pdf

Garley AE, Ivanovich E, Eckert E, Negroustoueva S, Ye Y. Gender differences in the use of
insecticide treated nets after a universal free distribution campaign in Kano State, Nigeria:
Post-campaign survey results. Malaria Journal. 2013; 2 (1): 1-7.

Tolhurst R, Nyonator FK. Looking within the household: Gender roles and responses to
malaria in Ghana. Transactions of The Royal Society of Tropical Medicine and Hygiene.
2006; 100(4): 321-326.

Muller I, Smith T, Mellor S, Rare L, Genton B. The effect of distance from home on
attendance at a small rural health centre in Papua New Guinea.lnternational Journal of
Epidemiology. 1998; 27:878-884.

Steketee RW, Nahlen BL, Parise ME, Menendez C. The burden of malaria in pregnancy in
malaria endemic areas. The American Journal of Tropical Medicine and Hygiene. 2001; 64(1):
28-35.

Mbonye AK, Neema S, Magnussen P. Preventing malaria in pregnancy: A study of
perceptions and policy implications in Mukono district, Uganda. Health Policy and Planning.

2006; 21(1): 17-26.

22


https://pdfs.semanticscholar.org/2d55/8c00eee56e5ce202a544cd7ed7f7a34d7a06.pdf

