
1. Introduction 

 

Malaria is a very common communicable disease 

which causes so much sufferings and deaths in tropi-

cal countries. The ecology of these parts of the world 

supports rapid vector population multiplication and 

short parasite development cycle in mosquito vec-

tors. In sub-Saharan Africa, the impact of the disease 

on socio-economic development is devastating 

thereby perpetuating poverty and enhancing under-

development in the region. About 550 million peo-

ple are at risk of contracting malaria with an annual 

total of 250 – 450 million clinical cases reported 

globally and an estimate of over one million deaths 

[1]. Malaria is responsible for about 10% of hospital 

admissions and 20-30% out patient attendances [1]. 

In Nigeria, a recent review showed an average of 

35% malaria parasite point prevalence in children 

under five years [2[. The national demographic and 

health survey conducted in 1995 also concluded that 
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The distribution and intensity of malaria was studied in the middle Imo river basin of Nigeria between August 

2006 and July 2007. Blood samples from 14,400 primary school children in 6 primary schools were examined 

microscopically for malaria parasite. 30.2% of the school children examined were positive for malaria parasite, 

the highest monthly prevalence was obtained in August, 2006. Those 6-8 years (47.4%) had the highest rates 

of infection among age groups while there were no significant differences in sex related infection rates 

(P>0.05). High infection rates was encountered during the mid raining seasons (May-July). Intensity of infec-

tion was high in the three study foci (P<0.05) with P.falicparum being the dominant parasite encountered. The 

present findings show that malaria remains a major public health problem in the study area where control ef-

forts have not yielded the desired results. An effective monitoring system should be set up within the WHO 

framework of roll back malaria to ensure that control strategies reach the underprivileged people in the rural 

areas. These are the people who suffer most from malaria. 
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malaria represents 20% of all hospital admissions in 

the country with a case fatality rate of 18% which is 

mainly attributable to deaths in children under five 

years [3]. 

 The Imo River Basin of Nigeria is considered 

holoendemic for malaria based on its ecology and 

climate among other factors [4]. Transmission in this 

part of the country is stable all year round with 

peaks during the rainy/wet seasons. However ma-

laria status data in this region scarcely exist, except 

for few facility based records which at best are re-

garded as just a sign of the existence of the problem 

and not a measure of its magnitude [4]. 

  In the absence of population studies on the 

current malaria situation in the middle Imo River 

Basin of Nigeria, it is hard to measure any change 

that may be occurring now or later, for the lack of 

baseline data for comparison. 

 In the past three decades, considerable work 

has been done on malaria epidemiology and control 
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in Nigeria without significant results achieved. Since 

1999, the roll back malaria programme has been im-

plemented and pursued vigorously [5], yet nothing 

seem to have changed. With the increase in the num-

ber of cases and death due to malaria reported in 

health facilities in the Imo River Basin [6], it was 

considered important to carry out a study to deter-

mine the distribution and intensity of malaria in mid-

dle Imo River basin of Nigeria. Data from such a 

study is important for better planning and sustain-

able implementation of malaria control strategies. 

 

2. Subjects and Methods 

 

2.1 Study Area 

The study area was part of the Imo River Basin 

within Aboh, Ahiazu and Ezinihitte local govern-

ment areas (LGAs) in Imo State, Nigeria. The area 

located between longitude 5040’ – 5057’N and lati-

tude 7010’ – 7026’E is within the middle of the Imo 

River (the main river in the state) and thus desig-

nated the middle Imo river basin. The vegetation of 

the area is typically rain forest and there are distinct 

rainy and dry seasons with most of the rainfall (1700 

– 2200mm) occurring between March and October. 

The average relative humidity is about 80% with a 

temperature of 20 – 380C (mean 290C). 

 The total population size in the study area is 

estimated at about 271,000 people. The villagers are 

mainly Christians and are involved in various occu-

pational activities such as farming, fishing, palm 

wine tapping, hunting, trading and teaching. The cli-

mate and topography together with human activities 

in the area create favourable breeding sites for the 

vectors of malaria therefore sustaining the transmis-

sion and incidence of the disease in the area. 

 

2.2 Sampling for malaria parasites 
Six public primary schools were chosen for sam-

pling the incidence and intensity of malaria parasite 

in the study area. The stratified random sampling 

methods were employed in each school and a 

monthly record of incidence and intensity were re-

corded. 

 A total of 14,000 primary school pupils in 

the study were sampled. Two primary schools were 

chosen in each local government area studied.  A 
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total of 50 pupils were sampled per arm of class, pri-

mary 3-6 inclusive. The permission of the local edu-

cation authority, pupils parents and individual heads 

were sought and obtained for the investigation. 

 

2.3 Assay Methods 

About 2ml blood samples were collected into EDTA 

bottles from consenting pupils and transferred to the 

laboratory for examination. Thick and thin blood 

films were fixed and stained with Giemsa stain. 

Thick film was considered negative if no parasite 

was found in x100 high power field (x100 objective 

giving a 500 -600 magnification). In positive cases 

15 high power fields were examined to study infec-

tion level and scored with + notation. 

 Less than 10 parasites indicated mild infec-

tion, 10 -59, moderate infection while 50 parasites 

and above per high field indicate heavy infection. 

Positive cases cognizance of levels of parasitaemia 

were recorded and represented the intensity of infec-

tion as follows: 

 
+ -    10 parasites per 100 thick film fields 

++ -    100 parasites per 100 thick film fields 

+++ -    10 parasites per one thick film field 

++++ -    more than 10 parasites per one thick film field 

  

 Thin blood film was used to distinguish the 

malaria parasites species* . 

 

2.4 Ethical Consideration 

Ethical clearance was obtained from the Aboh 

Mbaise General Hospital Ethical Committee. The 

institutional review board of Imo State University 

Owerri, Nigeria also review and approved the study. 

 

3. Results 

 

3.1 Monthly distribution of malaria parasite 

The monthly distribution of malaria parasite from a 

sampling of school children 6-12 years in the study 

area is represented in table 1. A total of 14,400 pu-

pils were examined over a period of 12 months, an 

average of 1200 pupils were examined each month. 

Out of this number 4,341 (30.2%) were positive of 

malaria parasites.  

 The highest monthly prevalence of 3.5% was  
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S/N Month  Total No Positive (%) Monthly Prevalence 

1. August 2006 1800 504 42 3.5 

2. September 2006 1200 408 34 2.8 

3. October 2006 1200 312 26 2.2 

4. November 2006  1200 294 24.5 2.0 

5. December 2006 1200 308 22 2.1 

6. January 2007 1200 216 18 1.5 

7. February 2007 1200 259 21.6 1.8 

8. March 2007 1200 348 29.0 2.4 

9. April 2007 1200 378 31.5 2.6 

10. May 2007 1200 412 34.3 2.9 

11. June 2007 1200 444 37 3.1 

12. July 2007 1200 458 38.2 3.2 

Total 14400 4341 100 30.2 

Mean 1200 362 30.2 2.5 

Table 1: Monthly distribution of malaria parasites in the study area 
 

  Ahiazu  Ezinihitte Aboh Total 

No. 
Examined 

No. 
Positive 

No. 
Examined 

No. Posi-

tive 

No. Exam-

ined 

No. 
Positive 

Aug 400 156 400 197 400 151 504 

Sept 400 128 400 162 400 118 408 

Oct 400 95 400 118 400 99 312 

Nov 400 92 400 112 400 90 294 

Dec 400 90 400 115 400 103 308 

Jan 400 66 400 82 400 68 216 

Feb 400 79 400 102 400 78 259 

Mar 400 118 400 132 400 98 348 

Apr 400 122 400 138 400 118 378 

May 400 134 400 151 400 127 412 

Jun 400 140 400 159 400 145 444 

July 400 149 400 167 400 142 458 

Total 4800 1369 

(28.5%) 

4800 1635 

(34%) 

4800 1337 

(27.9%) 

4341 

Mean 1141   136.3   114.4     

Table 2: Mean monthly parasites levels in the foci studied 
 



obtained in August 2006 with 42% of the sampled  

population positive for malaria. While the lowest 

prevalence rate of 1.4% was obtained in January 

with 18% of the sampled population found positive 

for malaria. The highest prevalence rates of malaria 

parasites were obtained between the wet months of 

March with 29% of sampled population being posi-

tive and October with 26% of the population being 

positive. While the lowest prevalence rates were ob-

tained between the dry months of November 

(24.5%) and February (21.6%).  

 Table 2 shows the mean monthly parasitae-

mia according to the foci studied.   

 

3.2 Distribution of malaria parasite in the study 

foci 

Among the 14,400 pupils studied Ezinihitee had the 

highest parasites rates (34%), followed by Ahiazu 

(28.5%) and Aboh (27.9%).  

 Table 3 shows the malaria parasites intensity 

according to the schools. Out of 2400 pupils sam-

pled per school in Ahiazu, Central school 
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Oparanadim had a total parasitaemia of 86% 

(23.7%), while group school, Ogbe had total parasi-

taemia of 773 (32.2%) giving a parasite rate of 28% 

for Ahaizu. In Ezinihitte, Township School Itu, had 

a total parasitaemia of 963 (40.1%0 while Central  

school, Udo had a total parasitaemia of 672 (28%). 

On the other hand in Aboh, Community School 

Aboh had a total parasitaemia of 565 (23.5%) while 

group school Ezuhu had a total parasitaemia of 565 

(23.5%). 

 

3.3 Age related distribution of malaria infection 

Table 4 -6 show the age related distribution of ma-

laria infection in the study foci. The age group 6-8 

years had higher rates of infection of 47.4%, 44.4% 

and 41.8% for Ahiazu Ezinihitte and Aboh LGAs 

respectively. The least rates of infection was ob-

served among those 12 -14 years of age in Ahiazu 

(22.4%), Ezinihitte and Aboh LGAs respectively. 

The least rates of infection was observed among 

those 12-14 years of age in Ahiazu (22.4%), Ezini-

hitte (29.2%) and Aboh (25.2%). 

 

  Ahiazu  Ezinihitte Aboh 

  Oparanadim Ogbe Itu Udo Aboh Ezuhu 

Months No. 

Tested 

No  

Positive 

No. 

Tested 

No. 

Positive 

No. 

Tested 

No  

Positive 

No. 

Tested 

No. 

Positive 

No. 

Tested 

No  

Positive 

No. 

Tested 

No. 

Positive 

Aug 200 67 200 89 200 114 200 83 200 75 200 73 

Sept 200 56 200 72 200 89 200 64 200 70 200 48 

Oct 200 39 200 56 200 76 200 42 200 64 200 35 

Nov 200 32 200 60 200 71 200 41 200 52 200 38 

Dec 200 42 200 48 200 67 200 48 200 59 200 44 

Jan 200 29 200 37 200 52 200 30 200 37 200 31 

Feb 200 32 200 47 200 60 200 42 200 48 200 30 

Mar 200 49 200 69 200 77 200 55 200 58 200 40 

Apr 200 34 200 68 200 77 200 61 200 70 200 48 

May 200 61 200 73 200 84 200 67 200 75 200 52 

Jun 200 68 200 72 200 91 200 68 200 83 200 62 

July 200 67 200 82 200 96 200 71 200 78 200 64 

Total       

% 

2400 596 

23.7% 

2400 773 

32.2% 

2400 963 

40.1% 

2400 672 

28% 

2400 772 

32.2% 

2400 565 

23.5% 

Mean   49.7   64.4   80.2   56.0   64.3   47.1 

Table 3: Malaria parasite intensity according to the schools 
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3.4 Sex related distribution of malaria infection 

Table 7 shows the sex related distribution of malaria 

infection in the study area. Out of the 4800 pupils 

sampled for malaria in Ahiazu, 29.8% of males and 

26.4% of females were malaria infected (P>0.05) 

with an infection rate of 28%. In Ezinihitte, 4800 

pupils were also sampled, where 36.9% of males and 

31.6% of  females were infected respectively 

(P>0.05) with an infection rate of 34%. Also in 

Aboh 28.3% and 27.6% of females respectively of 

the 4800 pupils sampled were infected (P>0.05) with 

an infection rate of 27.9%. 

Age 

group 

No.  

examined 

No. 

infected 

Infection 

rates (%) 

Percentage 

infected 

pupils 

5 – 8 500 212 42.4 15.5 

9 – 11 2190 668 30.5 45.0 

12–14 1800 404 22.4 22.4 

15–17 310 85 27.4 27.4 

Total 4800 1369 28.5 28.5 

Table 4: Age related distribution of  

malaria infections at Ahiazu  

Age 

group 

No.  

examined 

No. 

infected 

Infection 

rates (%) 

Percentage 

infected 

pupils 

6 – 8 610 271 44.4 16.6 

9 – 11 2015 719 35.7 44.0 

12–14 1910 558 29.2 34.1 

15–17 265 87 32.8 5.3 

Total 4800 1635 34.1 43.1 

Table 5: Age related distribution  

of malaria infections at Ezinihitte  

Age 

group 

No.  

examined 

No. 

infected 

Infection 

rates (%) 

Percentage 

infected 

pupils 

6 – 8 670 280 41.8 20.9 

9 – 11 1987 526 27 39.4 

12–14 1733 436 25.2 32.7 

15–17 410 95 23.2 7.1 

Total 4800 1337 27.9 27.9 

Table 6: Age related distribution  

of malaria infections at Aboh  

 

Table 7: Sex Related Distribution of Malaria infection in the study area 

  School Males Females Total 

No. 

Tested 

No. 

Infected 

No. 

Tested 

No. 

Infected 

No. 

Tested 

No. 

Infected 

  

  

Ahiazu 

Oparadim Central 

School 

1150 292 1350 304 2400 596 

Ogbe Group School 1112 381 1288 392 2400 773 

Ahiazu 

Sub-total 

1162 

  

673 

(29.8%) 

2638 

  

696 

(26.4%) 

4800 

  

1369 

(28%) 

  

  

Ezinihitte 

Itu Township 

School 

1200 485 1200 478 2400 963 

Udo Central 

School 

1012 332 1388 340 2400 672 

Ezinihitte 

Sub-Total 

2212 817 

(36.9%) 

2588 818 

(31.6%) 

4800 1635 

(34%) 

  

  

Aboh 

Aboh Community 

School 

980 302 1420 470 2400 772 

Ezuhu Group 

School 

1036 268 1364 297 2400 565 

Aboh 

Sub-Total 

2016 570 

(28.3%) 

2784 767 4800 1337 

(27.9%) 

  Grand Total 6490 2060 

(31.7%) 

8010 2281 

(28.5%) 

14400 4341 

(29.9%) 



 

3.5 Seasonal distribution of malaria infection 

Table 8 shows the seasonal distribution of infection 

in the study. The early raining season of February – 

April had 3600 pupils sampled among which 985 

(27.4%) were infected with malaria. The mid raining 

season of May – July had 3600 pupils sampled also, 

with the highest infection rates of 1314 (36.5%). 

While the late raining season of August – October 

had 1204 (34%) infection rates and the dry season of 

November – February had 818 (22.7%) infection 

rates of the 3600 pupils sampled per season. 

 

3.6 Intensity of malaria 

Table 9 shows the intensity of malaria in the study 

area. A total of 4800 pupils were sampled per foci, 

Ahiazu, had 1369 infected. 1313(96%0 had Plasmo-

dium falciparum infection with 669, 443 and 211 

pupils showing +, ++ and +++ intensity of infection 

respectively and a gametocyte rate of 46 (3.5%). 

Fifty-five (55) pupils had P. malariae infections 

with intensity of 23.22 and 5 being +, ++ and +++ 

respectively. P. malaria gametocytes rate was 4

(7.3%). In Ezinihitte 1635 pupils infected, 1563 
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(96%) had P.falciparum with an intensity of 821,514 

and 218 being +, ++ and +++ respectively and a ga-

metocyte rate of 53 (3.6%). 82 (5%) had P. malariae 

with intensity of 49, 28 and 7 of +, + and +++ re-

spectively and a gametocyte rate 9 (11%). In Aboh, 

1337 pupils were infected with P.falciparum 250 

(93.5%) showing intensity  of 687, 366 and 197 for 

+, ++ and +++ respectively. The P.falciparum  ga-

metocyte rate was 39(3.1%0. Plasmodium malariae 

infection was 87 (6.5%) with intensity of 44, 31 and 

12 for +, ++ and +++ respectively. The P.malariae 

gametocyte rate was 5(5.5%). The study showed a 

95% P.falciparum infection in the study area and 5% 

P.malariae infection rates. 

 

4. Discussion 

 

The result  of our  haematological studies showed 

mean malaria parasites rates of 30.2%. The highest 

monthly parasites rate was in August 2006 with a 

42% parasites rate and the lowest (18.1%) was ob-

served in January 2007. This agreed with earlier re-

ports by Fasan [7] who reported a parasite rate of 

33% among school children in Lagos, Nigeria. But 

differ from the report of a crude parasite rate of 

69.75% in the 8 -10 years age group and between 20 

– 26% in the 11 -15 years age group by Salako [8]. 

This difference may be accounted for by environ-

mental changes over the years. 

 Ezinihitte a predominantly rural area occu-

pied mainly by farmers and traders had 34% preva-

lence level of parasitaemia followed by Ahiazu 

which is more physically developed with a parasite 

rate of 28.5% and Aboh which has more presence of 

urbanization with a parasite rate of 27.9%. Apart 

 
Table 8: Seasonal distribution of  

malaria infections in the study area 

Season Month No. 
Tested 

No. 
Positive (%) 

Prevalence 

Rate 

Early Wet Feb-Apr 3600 985(27.4)   

Mid Wet May-July 3600 1314 (36.5)   

Late Wet Aug-Oct 3600 1224 (34)   

Dry Nov-Jan 3600 818(22.7)   

Total 12 months 14400 4341(30.2) (30.2%) 

  Plasmodium Spp  Plasmodium  falciparum Plasmodium malariae 

No. 

Tested 

No  

Infected 

+++ ++ + Total 

(%) 

Gameto- 

Cytes (%) 

+++ ++ + Total 

(%) 

Gameto- 

Cytes (%) 

Ahiazu 4800 1369 211 433 668 1313 

(96) 

46 

(3.5) 

5 22 28 56 

(4.0) 

4 

(7.1) 

Ezinihitte 4800 1635 218 514 821 1563 

(96) 

53 

(3.6) 

7 28 47 82 

(5.0) 

9 

(11) 

Aboh 4800 1337 197 366 687 1259 

(93.5 

39 

(3.1) 

12 31 44 87 

(7.0) 

5 

(5.5) 

Total 14400 4341 626 1313 2177 4116 

(95) 

138 

(10.2) 

24 81 119 225 

(5.0) 

18 

(8.0) 

Table 9: Intensity of malaria in the three foci studied 



from physical development, the source of water sup-

ply for Ahiazu and Aboh are mainly pipe borne wa-

ter and boreholes. These water sources may not con-

tain the necessary organic nutrients to support the 

growth of mosquitoe larva. Moreso the frequency of 

itinerant  water storage by households is reduced, 

therefore the growth of mosquito vectors are not 

readily supported whereas in Ezinihitte, the people 

depend on itinerant water supply from rivers, roof 

catch source of water and community ponds. These 

water sources contain abundant nutrients for mos-

quito larva to thrive. Furthermore, there is lower 

knowledge of basic mosquito breeding site control 

and malaria prevention and control in the area. 

Hence the higher prevalence of parasite rate, and 

malaria being relatively more stable in Ezinihitte. 

This confirms earlier findings by Salako [8] that 

there is generally more parasite rate in rural than in 

urban areas. 

 The age related distribution of malaria in the 

study area showed the age group 6 -8 years to have 

higher malaria infection range than the rest of the 

age groups. Generally a school age prevalence rate 

of 27.9% in this study indicates lower school age 

prevalence of malaria in the study when area com-

pared to the studies in western Nigeria [8] and East-

ern Nigeria [9]. This may be attributed to build up of 

immunity against malaria from early infancy. The 

sex related distribution of infection showed no sig-

nificant difference between males and females. This 

suggest that there is no sex related affinity to the 

mosquito vector as well as no sex induced immunity 

to plasmodium infection. This however differs from 

the work of Ezenwa [9] which discovered that fe-

males were more significantly infected than males in 

Awka, Nigeria. The seasonal related distribution of 

infection showed a parasite rate of 27.4% at the on-

set of rainfall to a peak of 36.5% at mid raining sea-

son (May – July) and a fall to 34% during the wet 

season with heavy down pours. The infection rates 

in this study are consistent with the development of 

new breeding sites. This reaches a peak in the steady 

rainfall period of May – July with collection of wa-

ter in every available breeding receptacle, pools and 

puddles. The heavy down pours of the late raining 

season however washes off aquatic stages of mos-

quitoes in various breeding sites, hence the reduction 
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in infection rates. The lowest infection rates were 

obtained during the dry season in November – Janu-

ary.  Dessication and unfavourable climatic influ-

ences are generally responsible for a lower plasmo-

dium infection rates in the dry season. 

 The intensity of malaria infection in this 

study shows 95% infection rates of P.falciparum and 

a 5% infection rate of P. malariae. There were 

10.2% and 8.2% gametocyte rates for P .falciparum 

and P. malariae respectively in the study. The over-

whelming infection rates of P.falciparum in the 

study areas agrees with other studies in Africa [10 - 

13]. This highly pathogenic specie is associated with 

malaria mortality  in sub-Saharan Africa [14, 15]. A 

significant gametocyte rate encountered in this study 

is an indication of a high possible rate of uptake of 

the sexual forms from infected persons by female 

Anopheles mosquitoes, this continues the infection 

cycle and propagates the disease. 

 The result of this study confirms the en-

demicity of malaria in the middle of Imo River Ba-

sin with peaks during the rainy season especially in 

the more rural areas. Government policies should be 

geared towards developing rural areas especially in 

the aspect of providing potable and safe water sup-

ply. Measures that reduce vector-human contact and 

vector abundance as with the insecticide treated ma-

terials should be vigorously pursued to achieve 

higher level of coverage of populations in malaria 

endemic areas including the middle Imo River Basin 

of Nigeria. An effective monitoring system should 

also be set up within the larger WHO integrated con-

trol framework of roll back malaria to make sure that 

intervention strategies reach the vulnerable groups 

which are mostly made up of the poor people in the 

rural areas. 

 
References 

[1]  WHO, 1993,. Africa Malaria Report, WHO, Geneva  

[2] NPC, 2003, Nigeria Demographic and Health Sur     

vey,  Abuja, Nigeria  

[3]  NPC, 1995, Nigeria Demographic and Health Sur-

vey, Abuja, Nigeria  

[4] Uzochukwu S.U. and Onwujekwe O.E., 2005, Ma-

laria and its socioeconomic impacts in South Eastern 

Nigeria. Trop. Med. Intern. Hlth. 13, 67-84 

[5]  WHO, 2000, TDR news, no. 62 

[6] Ugwuobia, A.K. and Akwurum, B.U., 2006, Malaria 



mortality rates in the Imo River Basin of Nigeria. J. 

of Clin. Epidem. 7, 18-22.  

[7]  Fasan P.O., 1996, Malaria in school children of La-

gos city and Lagos State, Afr. Med. J. 18,176 -180 

[8]  Salako A.D., 1997, A study of patterns of malaria 

infection in children of rural and urban communities 

in Senegal. Sen. Med. J. 7, 110-118   

[9]   Ezenwa C.I., 1996, Malaria parasitaemia among out-

patients in an urban Health Center in Enugu, Nige-

ria, Nig. J. Parasitol.17, 97-102 

[10] Boland P.B., Phine Bush T.K and Ajib J. A.J., 1999,  

Longitudinal cohort study of the epidemiology of 

malaria infections in an area of intense transmission, 

Am. J. Trop. Med. Hyg. 60, 635-640 

64            U.M. Chukwuocha et al 

 

[11] Gareme M., Kahuk K., Tollmen, S. and Gear J., 

2000, Causes of death in children in a rural area of 

South Africa, J. Trop. Pead. 46, 183-190 

[12] Gazin, P., Robert V., Cot M. and Carp D., 2001, 

Plasmodium falciparum incidence in a high seasonal 

transmission area of Burkina Faso, Trans. Roy. Soc. 

Trop. Med. Hyg. 82, 50-58 

[13] Nchinda T.C., 2004, Malaria: A reemerging Disease 

in Africa. WHO: Geneva  

[14] Alwick D., 2001, Meeting the malaria challenge. 

Afr. Hlth. 2, 18-19 

[15] Molineaux L., 1997, Malaria mortality some epide-

miological considerations, Ann. Trop. Med. Parasi-

tol . 91, 811-825. 


