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Abstract
Malaria transmission is seasonal with higher transmission occurring in the rainy season. The burden ofmalaria
falls mainly on children and causes anaemia and fever. Children of school going age are affected and this leads
to absence from school. Blood samples were collected from children aged 10 days to 15 years in dry and rainy
seasons. Parasite densities were determined by microscopy. Malaria prevalence was higher in the rainy season
than in the dry season. In the dry season, 42.4% of the children studied were positive for Pfalciparum. While
at the end of the rainy season 48.4% of the children were malaria positive. The parasite prevalence was not
significantly different between males and females. Parasite densities varied from 18 to 52174 parasites per 111 of
blood. The most abundant group ranged from 1-100 (59%). There was a significant correlation between parasite
density and age with the mean parasite density decreasing with age group. The study shows that malaria is more
prevalent in the rainy season, and children in rural areas have high prevalence of asymptomatic parasitemia
which might lead to symptomatic malaria. The results show that malaria immunity increases with age in both
seasons.
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1. Introduction
The incidence rate of malaria worldwide is estimated
to be 300 to 500 million clinical cases each year, with
about 90% of these occurring in Africa, south of the
Sahara. Most of these cases are caused by
Plasmodiumfalciparum (Meek et al., 2001). It has
been stated that most of the children who come to
the health centres in Nigeria are treated for malaria
(Sule, 2003; Olarewaju and Johnson, 2001; Fawo1e
and Onadeko, 2001 , Gellert et at., 1998, Angyo et
al., 1996). Also a study by Adediran et al. , (2003)
showed that 50% of the children admitted to the
Obafemi Awolowo teaching hospital children
emergency ward that required transfusion had malaria
parasitemia. Afolabi, et al., (200 1) related the
presence ofmalaria parasites with anaemia in children
in the first six months oflife, while May et al., (2000)
and Lasingu, et a!., (2004) showed that the
prevalence of anaemia increased with the extent of
P. falciparum parasitemia. Transplacental transfer
of P. falciparum to newborn babies was shown by
· the presence of parasitemia in children within seven
days of birth (Egwunyenga et a/., 1995). The

presence of parasites in cord blood was related to
decrease in weight of new born children
(Egwunyenga eta/., 1996).
Malarial infection was found to be the most common
infection among children of school age admitted· for
fever in an emergency room in Benin City (Akpede
and Sykes, 1993). Studies have shown ,t hat school
children in rural areas have a much higher prevalence
of malaria parasite infection than those in the urban
areas (Ademowo et al., 1995; Kazadi et al., 2004).
Its being suggested that malaria adversely affects
the performance of children at school (Fernando et
al., 2003). Children with asymptomatic parasitemia
have an increased risk of having symptomatic
malaria than children who were negative for malaria
parasites (Njama-Meya et al., 2004). The aim of this
study was to determine the prevalence of
asymptomatic malaria in children aged 10 days to 15
years. This involved looking at the influence ofseason
and age on the prevalence of the parasites in the
children.

+ corresponding author (email: yusufomosun@yahoo.com)
*Presented in part at the First Faculty of Science Conference, Obafemi Awolowo University, Ile-Ife, July 3-5,
2007.

..

Nwuba et al: Malaria in children living at Igbo-Ora

54
2. Materials and Methods
Study Area:

Igbo Ora and ldere towns in lba rapa local
government area of Oyo state in south-western
Nigeria were chosen as the study site. Three rivers,
Opeki, Ofiki and Ayin pass through the area.
Anopheles gambiae and A. funest us are the
mosquito species found in this area (Lawrence, 1965).
Igbo bra is about 100 km from lbadan, the state
capital; the majority of the population is Yoruba. The
climate consists of a warm dry season (November
to March) and a cooler rainy season (April to
October). The main occupation of the men is farming
and hunting while the women are peasant farmers
and retail traders (Achidi eta/., 1996).

Study Design:
The cross sectional survey was carried out during
the dry season, Jan - Mar 1999 and at the end of the
rainy season Oct- Nov 1999. The study protocol
was reviewed and approved by the Joint Ethical
Committee of the College of Medicine and t he
University College Hospital, fbadan. The subj ects of
the study included infants and children from 10 days
to 15 years. 369 and 351 individuals were enrolled in
the dry and rainy seasons respectively. Criteria for
inclusion into the survey included the age, sex, length
oftime spent in the study site and informed consent.
Blood Collection:
Blood ( 1-2 ml) was collected from the subjects by
qualified medical doctors. The blood was stored in
sample tubes with 0. 12 M trisodium citrate and
properly labelled. The blood samples were stored in
ice, and transported to the Cellular Parasitology
Laboratory in Ibadan. The blood sampl e~) were
centrifuged at 8000 rpm for two minutes in a biofuge

table top centrifuge. The plasma obtained from it was
stored at -80 °C.
Parasitology:
Thick films were prepared and stained in I 0%
Giemsa solution in a Wheaton staining jar for 20
minutes and then allowed to dry. The parasites were
counted under a microscope using the thick fi lm on
the basis of number of parasites per 200 white Blood
Cells; this was converted to the number of parasites
per J.!l of blood (WHO, 1985).
Statistical Analysis:
The results were analyzed using correlation, ANOVA
and students t test. The levels of sign ificance were
estimated at P < 0.05 for ANOVA and students t
test, while P < 0.01 for correlation. The software
packages used were Microsoft EXCEL and SPSS.

3. Results
In the dry season the most frequent group sampled
were children aged 61-120 months and above (163
of 352), followed by 12 1-180 months (86 of 351 ),
then 0-6 months (42) and 7-12 months (22), and 1324 months ( 13), 49-60 months (9), finally 25-48 (8).
The age of the individuals sampled ranged from one
month to 180 months. 45.4% of the samples were
male while 54.6% were female. At the end of the
rainy season the most frequent group sampled were
children aged 61-120 months and above ( 126 of3 70),
followed by 25-48 (76), 121 -180 months (71 ), then 0
-6 months (38), 49-60 months (26) and 7-12 months
(12), and 13-24 months (8). The age ofthe samples
ranged from one month to 168 months. 50.5% of the
samples were male while 49.5% were female. P.
falciparum parasitemia was prevalent both in the
dry season and at the end of the rainy season (Fig.
1). The incidence rate in the two seasons the samples
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were collected showed that there were more
individuals positive for P. falciparum at the end of
the rainy season within the different age groups
(except 7-12 and 25-48 months age groups) than in
the dry season (Fig. 1). In the dry season malaria
prevalence rose from 55% to 83% and fell to 28%.
At the end of the rainy season the malaria prevalence
rose from 71% to 88% and fell to 38%. The trend of
the incidence rate shows that malaria in the dry season
peaked at 7-12 months and fell as the children got
older, while at the end ofthe rainy season the malaria
incidence peaked at 13-24 months and fell as the
age of the children increased (Fig. 1). In the dry
season, 42.4% ofthe individuals studied were positive
for P. falclparum. At the end of the rainy season
48.4% of the children were malaria positive. In the
dry season 42.3% (66) of the males and 42.1% (80)
ofthe females were positive for malaria, while at the
end of the rainy season 49.7% (92) of the males and
46.7% (85) ofthe females were positive for malaria.
The children who were recruited for the study were
all asymptomatic for malaria; there was no record of
any one of them being clinically ill. Parasite densities
varied from 18 to 52174 parasites per )..d ofblood.
The most abundant group ranged from 1 - 100 (59%)
(Fig. 2). There was a significant correlation (P > 0.0 1.
r5 = -2.48) between parasite density and age with
the mean parasite density decreasing with age group
(Fig. 3).

4. Discussion
Epidet;niological studies have demonstrated that the
burden of morbidity and mortality is concentrated
among the youngest age groups under conditions of
intense, perennial, stable transmission. The precise
relationship between frequencies of parasite
exposure, functional immunity and disease risk
remains ill defined (Snow eta!., 1999). Children living
in lgbo - Ora, south western Nigeria, were used in
the study. Results from other studies have indicated
a high level of exposure in this study area to malaria
infection early in life (Achidi et al., 1995). Umar et
a/., (2002) stated that individuals living in these
communities had a malaria morbidity of about 24.4%
by looking at hospital data. What we did was to
evaluate the number of children with parasitemia,
since the children were malaria asymptomatic. The
malaria incidence was higher at the end of the rainy
season than the dry season (Fig.. 1). The results
showed that there were more children with parasites
in their peripheral blood.at the end ofthe rainy season
than in the dry season. This agrees with previous
studies carried out by Nwagwu et al., (1998). This
was attributed to the increased activity of the disease
· vector Anopheles gambiae, Bradley, ( 1991) reported
that malaria transmission is proportional to mosquito
density. VanderKolk. et al., (2003) in a study carried

out in Cameroun showed that only Anopheles
gambiae and A. funestus contributed to malaria
transmission in their study area and their distribution
was seasonal. The main vectors in Igbo - Ora have
been reported to be Anopheles gambiae and A.
funestus (Lawrence, 1965).
Results from this study showed that in the dry season
the incidence rates increased from about six months
of age 7-12 months old before it began to fall. The
incidence rates at the end of the rainy season
increased from about 6 months of age to 13-24
months before they began to fall. Children aged 121
- 180 months had the least malaria incidence rate in
both seasons (Fig.l ). A similar age - dependent trend
was observed in a study previously carried out in
Igbo - Ora (Achidi et al., 1996), who showed that
parasite densities in children in their first year oflife
increased from two to eight months then started to
fall. Oyediran et al., (1993) showed that in Igbo Ora parasitemia decreased after the one to five years
age group. The results of this study showed that
children less than one year old were infected, and
had higher incidence rates than children two to five
years old. This could be due to transplacental transfer
of the parasites from mother to child. It could also be
suggested that as the children grew older they bad
more frequent exposure to malaria with their immunity
increasing, while those that were younger and had
less frequent exposure to the parasite had higher
parasitemias due to their lower immunity. Parasite
density classes of malaria - positive smears showed
that 1-100 (59%) parasites class was most frequent
(Fig. 2). This correlated with the previous work by
Nwagw\1 et a!., ( 1998), and it implies that most
individuals studied had few parasites in their
peripheral blood.
This study showed that parasite density decreased
significantly with age (Fig. 3) in agreement with the
study carried out by Aribot et al., (1996) and Sharma
et al., (2004) who showed that malaria prevalence
and parasitemia were inversely correlated with age.
Al-yaman et al., 1996, showed that the geometric
mean of P.falciparum density was highest in children
less than two years of age. The results from this
study show that there was higher malaria incidence
in the rainy season than in the dry season. The
parasites prevalence in the children is high and this
could affect the children's attendance and
performance in school. Children living in rural areas,
should be screened routinely for parasites and
treatment administered as this could help bring down
the rate of absenteeism and increase the performance
of the children at school. However this study shows
that the ability of the children to resist malaria
increases as they grow older.

Nwuba eta/.: Malaria in children living at Igbo-Ora

ACKNOWLEDGEMENT
We acknowledge the co-operation and endurance of
the children who were used in this study.
Appreciation also goes to the parents who gave
permission for their children to participate in the study.
I am grateful to 0 .0 Ososanya, A.A. Adeniran, and
A.E. Echoga for their clinical assistance, to E.O.
Koyejo for enrolling the children, to A.O Olagoke
for her co-operation in the use of the Idere Clinic
and Nurses Fayemi and Toriola and the entire field
staff at lgbo - Ora for helping with the welfare of
the subjects.
This investigation received financial support under
the Multilateral Initiative on Malaria (MIM) projects
980050 and A10581 through the UNICEFIUNDP/
World Bank/WHO Special Programme for Research
and Training in Tropical Diseases (TDR).

REFERENCES
Achidi, E.A., Perlmann, H., Salimonu, L.S., Perlmann, P., Walker,
0 . and Asuzu, M.C.A., 1995. Longitudinal Study of
Seroreactivities to Plasmodiumfalciparum Antigens
in Nigerian Infants During their First Year Of Life.
Acta Trop., 59{2), 173-83.
Achidi, E.A., Salimonu, L.S., Asuzu, M.C., Berzins, K. and
Walker, 0., 1996. Studies on Plasmodiumfalcipantm
parasitemia and Development ofAnemia in Nigerian
Infants During their First Year of Life. Am. J. Trop.
Med. Hyg., 55(2), 138-43.
Adediran, I.A., Adejuyigbe, E.A. and Oninla, S.O., 2003.
Haematological Profile and Malarial Parasitaemia in
Nigerian Children Requiring Emergency Blood
Transfusion. Niger. J. Med., 12{3), 130-3.
Ademowo, O.G., Falusi, A.G. and Mewoyeka, 0 .0., 1995.
Prevalence ofAsymptomatic Parasitaemia in an Urban
and Rural Community in South Western Nigeria. Cent.
Afr. J. Med., 41(1), 18-21.
Afolabi, B.M., Salako, L.A., Mafe, A.G, Ovwigho, U.B., Rabiu,
K.A., Sanyaolu, N.O. and Ibrahim, M.M., 2001.
Malaria in the First 6 Months of Life in Urban African
Infants with Anemia. Am. J. Trop. Med. Hyg. 65(6),
822-7.
Akpede, G.O. and Sykes, R.M., 199~. Convulsions with Fever
ofAcute Onset in School-Age Children in Benin City.
Nigeria. J . Trop. Pediatr. 39(5), 309- I I.
Al-Yaman, F., Genton, B., Kramer, K.J., Chang, S.P., Hui, G.,
Baisor, M. and Alpers, M.P., I 996. Assessment of
The Role of Naturally Acquired Antibody Levels to
Plasmodiumfalciparum Merozoite Surface Protein I in Protecting Pa,pua New Guinean Children from
Malaria Morbidity. Am. J. Trop. Med. Hyg. 54 (5),
443-448.
Angyo, I.A., Pam, S.D. and Szlachetka, R., 1996. Clinical Pattern
and Outcome in Ch ildren with Acute Severe
Falciparum Malaria at Jos University Teaching
Hospital, Nigeria. East Afr. Med. J. 73(12), 823-6.
Aribot, G., Rogier, C., Sarthou, J., Trape, J., Balde, A.T.,
Druilbe, P. and Roussilhon, C., 1996. Pattern o.f
Immunoglobulin Isotype Response to Plasmodium
falciparum Blood-Stage Antigens in Individuals Living
in a Holoendemic Area of Senegal [Dielmo, West
Africa). Am. J. Trop. Med. Hyg, 54 (5), 449-457.

57

Bradley, D.J., 1991. Malaria. in: R.G Feachem and D.T. Jamison
Eds., Disease and Mortality in Sub-Saharan Africa.
Oxford University press. International bank for
reconstruction and development/The World Bank. pp.
190-202.
Egwunyenga, O.A., Ajayi, J.A. and Duhlinska-Popova, D.O.,
1995. Transplacental Passage of Plasmodium
falciparum and Seroevaluation of Newborns in
Northern Nigeria. J. Commun Dis. 27(2), 77-83.
Egwunyenga, O.A., Ajayi, J.A., Popova-Duhlinska, D.O. and
Nmorsi, O.P., 1996. Malaria Infection' of the Cord
and Birthweigbts in Nigerians. Cent. Afr. J. Med. 42(9),
265-8.
Fawole, 0.1. and Onadeko, M.O., 200 I. Knowledge and
Management of Malaria in Under Five Children by
Primary Health 'care Workers in Ibadan South-East
Local Government Area. Niger Postgrad. Med. J. 8( I),
1-6
Fernando, S.D., Gunawardena, D.M., Bandara, M.R., De Silva,
D., Carter, R., Mendis, K.N. and Wickremasinghe,
A..R.., 2003. The Impact of Repeated Malaria Attacks
on the School Performance of Children. Am. J. Trop.
Med. Hyg. 69(6), 582-8.
Gellert, S., Hassan, B.Y., Meleh, S. and Hiesgen, G., 1998.
Malaria Prevalence and Outcome in the In-Patients
of the Paediatric Department ofthe State Specialists
Hospital (SSH), Maiduguri,Nigeria J. Trop. Pediatr.
44(2), I 09-13.
Kazadi, W., Sexton, J.D., Bigonsa, M., W'Okanga, B. and Way,
M., 2004. Malaria in Primary School Children and
Infants in Kinshasa, Democratic Republic Of The
Congo: Surveys from the 1980s and 2000. Am. J.
Trop. Med. Hyg. 71(2 Suppl), 97-102.
Lawrence, B.R., I 965. Medical Entomology at lgbo-Ora,
Western Nigeria. J. Nig. Med. Ass. 2, 198.205.
Lusingu, J.P.A., Vestergaard, L.S., Mmbando. B.P., Drakeley,
C.J., Jones, C., Akida, J. , Savaeli, Z.X., Kitua, A.Y.,
Lemnge, M.M. and Theander, T.G, 2004. Malaria
Morbidity and Immunity among Residents of Villages
with Different Plasmodium falciparum Transmission
Intensity in North-Eastern Tanzania. Malar. J. 3
(1), 26.
May, J., Falusi , A.G., Mockenhaupt, F.P., Ademowo, O.G,
Olumese, P.E., Bienzle, U. and Meyer, C.G.,
Impact of Subpatent Multi-Species and Multi-Clonal
Plasmodial Infections on Anaemia in Children from
Nigeria. Trans R. Soc. Trop. Med. Hyg. 94 (4), 399403.
Meek, S., Hill, J. and Webster, J., 2001. The Evidence Base for
Interventions to Reduce Malaria Mortality in Low
and Middle-Income Countries. CMH Working Paper
Series Paper. WG5, 6
Njama-Meya, D., Kamya, M.R., Dors ey, G., 2004'.
Asymptomatic Parasitaemia as a Risk Factor for
Symptomatic Malaria io a Cohort of Ugandan
Children. Trop. Med. Int. Health. 9(8), 862-8. .
Nwagwu, M., Anumudu, C.A., Sodeinde, 0 ., Ologunde, C.A,
Obi, T. U., Wirtz, R.A, Gordon, D. M. and Lyon J.A.,
1998. Identification of a Subpopulation of Immune
Nigeria Adult Volunteers By Antibodies to the
Circumpozoite Protein of Plasmodium falciparum.
Am. J. -Trop. Med. Hyg. 58(5), 684-692.
Olanrewaju, W.L.and Johnson; A. W., 200 l. Malaria In Children
In !Iorin, Nigeria. East Afr. Med. J. 78(3), 131-4.

:zooo.

58

Nwuba et al.: Malaria in children living at I gbo-Ora

Oyediran, A.B.O.O., Topley, E., Osunkoya, B.O., Bamgboye,
A., Williams, A.I.O., Ogunba, E.O. andAsuzu M.C.,
1993. Severe Morbidity among Children in a Trial
Malaria Chemo Prophylaxis with Pryimethamine or
Chloroquine in Ibarapa, Nigeria. Afr: J.Med.Sci. 22,
55-63.
Sharma, S.K., Chattopadhyay, R., Chakrabarti, K., Pat!, S.S.,
Srivastava, V.K., Tyagi, P.K., Mahanty, S., Misra,
S.K., Adak, T., Das, B.S. and Chitnis, C.E., 2004.
Epidemiology of Ma laria. Transmission and
Development of Natural Immunity in a MalariaEndemic Village, San Dulakudar, in Orissa State, India.
Am. J. Trop. Med. Hyg. 71(4), 457-65.
Snow, R.W., Craig, M., Deichmann, U. and Marsh, K., 1999.
Estimating Mortality, Morbidity and Disability due
to Malaria among Africa's Non-Pregnant Population.
But~. W.H.O. 77(8}, 624-639.

Sule, S.S., 2003. Childhood Morbidity and Treatment Pattern
at the Multipurpose Health Centre, Ilesa, Nigeria.
Niger: J. Med. 12(3), 145-9.
Umar, U.S.,Oiumide, E.A. and Briegger W.B., 2002. Morbidity
in Rural South-Western Nigeria: A One Year Follow
Up of Voluntary Health Worker Consultations in
ldere,,Oyo State, Nigeria. Afr. J. Med. Sci. 3 1_(4), 297300.
Van der Kolk, M., Tebo, A.E., Nimpaye, H., Ndombol, D.N.,
Sauerwein, R. W. and Eling, W.M., 2003. Transmission
of Plasmodium falciparum in Urban Yaounde,
Cameroon, is Seasonal and Age-Dependent. Trans R. _
Soc. Trop. Med. Hyg. 97(4), 375-9.
W.H.O., 1985. Bench Aids for the Diagnosis of Malaria. Plate
Numbers 1-8.

