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ABSTRACT 
 

A study to assess the haemoprevalence and associated haematological effect of malaria infection was 
conducted among febrile patients. 86 febrile patients (37 males and 49 females) attending Dutsin-Ma 
General hospital, Katsina State, North-western Nigeria were used for the study. 5ml of peripheral blood 
samples were collected from each patient; 3 ml was placed in EDTA containers for malaria parasite test 
and hematologic parameters test. All samples were stored at -2ᵒC to +8

o
C and transported to the 

laboratory for analysis. An overall herd prevalence of 61.6% was observed. The percentages of infected 
male and female individuals were 59.5% and 63.3%, respectively. The least (40%) and the highest 
prevalence (77.8%) were recorded in age groups 25-36 and >36 years respectively. The odd of having a 
malaria positive individual is 0.9 (95% CI = 0.355-2.046). The difference in Prevalence across the age 
groups is statistically not significant (P>0.05). The odd of having a malaria positive individual across the 
Age groups is 1.7 (95% CI = 0.613-4.494). The herd level prevalence of malaria in the study area is high. 
Therefore,  Proactive steps such as use of Insecticide Treated Nets (ITNs), ensuring the screening of 
windows and doors, maintaining a healthy environment condition (which discourages the breeding of 
mosquitoes) and other effective malaria control strategies would all have a synergistic effect in controlling 
malaria infection. 
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1. INTRODUCTION 
 

Malaria is a life-threatening disease caused by 
parasites that are transmitted to people through 
the bites of infected mosquitoes. According to 
the latest estimates, released in December 
2014, there were about 198 million cases of 
malaria in 2013 (with an uncertainty range of 
124 million to 283 million) and an estimated 584 
000 deaths (with an uncertainty range of 367 
000 to 755 000). Malaria mortality rates have 
fallen by 47% globally since 2000 and by 54% in 
the WHO African Region [1].  
Malaria occurs mostly in poor tropical and 
subtropical areas of the world. In many of the 
countries affected by malaria, it is a leading 
cause of illness and death. In areas with high 
transmission, the most vulnerable groups are 

young children, who have not developed 
immunity to malaria yet, and pregnant women, 
whose immunity has been decreased by 
pregnancy. The costs of malaria – to individuals, 
families, communities, nations – are enormous 
[2]. 
 
Malaria has emerged as one of the top 10 killer 
diseases around the globe. It is the major cause 
of mortality in various tropical and subtropical 
regions. More than 500 million people reported 
positive cases of malaria and leading to death in 
2 to 3.0 million cases [3]. 
 
Malaria is a major cause of morbidity in the 
tropics, thus the disease is of global importance 
that results in 300–500 million cases and 1.5–
2.7 million deaths yearly [4]. Four species of 
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malaria parasite cause this disease 
(Plasmodium falciparum, Plasmodium vivax, 
Plasmodium malaria, and Plasmodium ovale) 
but Plasmodium falciparum is the foremost 
cause of malaria and death [3]. Falciparum 
malaria is the most dangerous form of the 
disease resulting in life threatening complication 
such as anaemia and cerebral malaria. The 
pattern of exposure to malaria infection, the type 
of treatment and the degree of compliance with 
the anti-malaria regimen, local drug resistance 
patterns, and an individual’s age and genetic 
makeup all tend to influence the severity of the 
disease [5]. 
 
Most deaths occur among children living in 
Africa where a child dies every minute from 
malaria. Malaria mortality rates among children 
in Africa have been reduced by an estimated 
58% since 2000. It poses a threat to public 
health with 80 to 90% of morbidity and mortality 
occurring in Africa, afflicting both young and old 
[6-8]. 
 
Thirty countries in Sub-Saharan Africa account 
for 90% of global malaria deaths. Nigeria, 
Democratic Republic of Congo (DRC), Ethiopia, 
and Uganda account for nearly 50% of the 
global malaria deaths. Malaria is the 2nd leading 
cause of death from infectious diseases in 
Africa, after HIV/AIDS. Almost 1 out of 5 deaths 
of children under 5 in Africa is due to malaria. 
Malaria is a major public health problem in 
Nigeria where it accounts for more cases and 
deaths than any other country in the world. 
Malaria is a risk for 97% of Nigeria’s population. 
The remaining 3% of the population live in the 
malaria free highlands. There are an estimated 
100 million malaria cases with over 300,000 
deaths per year in Nigeria. This compares with 
215,000 deaths per year in Nigeria from 
HIV/AIDS. Malaria contributes to an estimated 
11% of maternal mortality [9]. 
 
Malaria in Nigeria is endemic and constitutes a 
major public health problem. Despite the curable 
nature of the disease; malaria related deaths 
accounts up to 11% of maternal mortality, 25% 
of infant mortality and 30% of under-five 
mortality [10], resulting in about 300,000 
childhood death annually. The vast majority of 
deaths occur among children below five years of 
age and pregnant women [11], especially in 
remote rural area with poor access to health. 
Despite the combined efforts by 102 countries to 
eradicate malaria, it remains the major disease 
in the world today in terms of lives lost and 
economic burden. Progress has been made 
however in some countries. In countries such as 
United States, eradication of endemic malaria is 
complete [5]. 
 
Changes in haematological parameters are 
likely to be influenced by any disease condition 
including endemic diseases, such as malaria, 
that can affects health of mankind with various 
clinical presentations. Malaria is a major cause 
of deaths in the tropical area of the world. Two 

hundred and nineteen million cases were 
reported worldwide in 2010 [10] Haematological 
changes are some of the most common 
complications in malaria and they play a major 
role in malaria pathogenesis. These changes 
involve the major cell types such as RBCs, 
leucocytes and thrombocytes [12]. Malaria 
infected patients tended to have significantly 
lower platelets, WBCs, lymphocytes, 
eosinophils, RBCs and Hb level, while monocyte 
and neutrophil counts were significantly higher 
in comparison to non-malaria infected patients 
[13]. One study showed patients with higher 
WBCs count compared with community 
controls. The most common complication during 
malaria infection is thrombocytopenia [14]. 
 
Anaemia is the commonest 
conseqeunces of Plasmodium 
falciparum malarial infection [15]. The severity 
and type of anaemia can be determined by the 
levels of haematological indices such as 
haemoglobin concentration, Packed Cell 
Volume (PCV), Mean Corpuscular Volume 
(MCV), Mean Corpuscular Haemoglobin 
Concentration (MCHC) and Mean Corpuscular 
Haemoglobin (MCH) [13]. Hence, this study 
assessed the haemoprevalence of malaria and 
associated haematological effect of malaria 
infection. 
 
2. MATERIAL AND METHODS 
 
2.1. Study area 
 

The study was carried out in Dutsin ma Local 
Government Area of Katsina State. Dutsin-Ma 
LGA lies on latitude 12°26'N and longitude 
07°29'E. It is bounded by Kurfi and Charanchi 
LGAs to the north, Kankia LGA to the east, 
Safana and Dan-Musa LGAs to the west, and 
Matazu LGA to the southeast. Dutsin-Ma LGA 
has a land size of about 552.323 km

2
 with a 

population of 169 829 as at 2006 national 
census. The people are predominantly agro 
pastoralists [16]. 
 
2.2. Study design and study population 
 

The study design is a cross sectional study 
involving participants from all the geopolitical 
wards. The study population includes 86 febrile 
patients that attended general hospital Dutsin-
Ma. 
 
2.3. Sampling and sample collection 
 

Judgmental or purposive sampling was used 
based on the consent of the participants. 5ml of 
peripheral blood sample was collected from 
each patient; 3 ml was placed in EDTA 
containers for malaria parasite test and 
hematologic parameters test. All samples were 
stored at -2ᵒC to +8Oc and transported to the 
laboratory for analysis.  
 
2.4. Laboratory analysis of samples 
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2.4.1. Malaria parasite test 
 

Both thick and thin blood films were prepared. 
Place a large drop of blood at one end of the 
slide; spread the blood over an area of about 
2cm in diameter. Allow to air dry. Place a drop 
of blood at the end of the slide. Spread the 
blood to prepare a thin film. Allow the film to air 
dry by placing the slide in horizontal position. Fix 
in absolute methanol for 1-2 minutes. Pour the 
stain into the staining trough. Place the slide 
face down ward in a rack. Allow to stain for 
10minutes. Wash off the stain to prevent a fine 
deposit of stain to carrier the film. Examine 
microscopically. Trophozoites and ring forms of 
malarial parasites within red blood cells will be 
observed. 
 
2.4.2. Hematologic parameters test 
 

These include measurement of Hemoglobin, 
Packed Cell Volume (PVC), White Blood Cell 
Count (WBC Count), Red Blood Count (RBCs) 
and Erythrocytes Sedimentation Rate (ESR). 
 
2.4.2.1. Measurement of hemoglobin 
 

Cyanomethae-moglobin reaction was used for 
the determination of haemoglobin concentration 
[17].  About 0.2 ml of each blood sample was 
mixed with 4ml of diluting fluid. The sample was 
left for 5 minutes and examine at 540nm 
wavelength. 
 
2.4.2.3. Packed cell volume (PCV) 
 

Blood sample was mixed gently but thoroughly 
with a blood mixer, and then fill the capillary 
tube with blood at least 2/3 but not more than 
3/4 and excess blood on the tube should be 
cleared with a piece of cotton wool, sealed the 
dry end of the tube with the sealant or Bunsen 
flame, Place the tube the radial grooves of the 
Haematokrit centrifuge head with the open ends 
towards the centre replace the lid, Centrifuge for 
5minute at 10,000rpm. Allow the centrifuge to 
stop on its own, Remove the tubes and use the 
reader to read the PCV, Align the base of the 
blood in the column with O and the bottom of 
the menials of the plasma with 100, the volume 
of the packed cells is taken directly from the 
PCV reader. 
PCV reading of 30% - 45% in males is normal 
and 29% - 35% in females is normal. In infants 
and very small children, PCV reading can be up 
to 45% and above. 
 
2.4.2.4. White blood cell (WBC) count 

 
About 0.2 ml of well mixed blood sample was 
mixed with 0.3 ml of diluting fluid. The grid of the 
counting chamber will be filled with the sample 
using a pastuer pipette. The chamber will be left 
undisturbed for 2 minutes. The sample will be 
read microscopically using x10 objective with 
the condenser iris closed sufficiently to give a 
good contrast [17]. 
 

2.4.2.5. Red blood cell count (RBC Count) 

 
About 0.2 ml of well mixed blood sample was 
mixed with 0.3 ml of diluting fluid. The grid of the 
counting chamber will be filled with the sample 
using a pastuer pipette. The chamber will be left 
undisturbed for 2 minutes. The sample was read 
microscopically using x10 objective with the 
condenser iris closed sufficiently to give a good 
contrast [17]. 
 
2.4.2.6. Erythrocytes Sedimentation Rate 
(ESR) 
 

The erythrocytes sedimentation rate was 
determined using the Westergren method.  The 
method involves collecting 2ml of venous blood 
into a tube containing 0.5ml of sodium citrate. 
The blood is placed into a Westergren-Katz 
tube, the tube is placed in a rack in a vertical 
position for 1 hour at room temperature. The 
distance from the lowest point of the surface 
meniscus to the upper limit of the red cell 
sediment is measured. The distance is 
expressed as millimeters in 1 hour. Expected 
range for a healthy males and females are <15 
mm/hr and <20 mm/hr. 
 
2.5. Statistical analysis 
 

Odds ratio (OR) and 95% confidence interval 
(CI) on the Odds ratio were calculated using 
Winepiscope® 2.0 to measure strengths and 
statistical significance of associations between 
variables and malaria Prevalence. Values of p≤ 
0.05 were considered significant. Descriptive 
statistics was carried out using Microsoft excel® 
2007. 
 
3. RESULTS 
 
3.1. Malaria prevalence by gender in Dutsin-
Ma LGA, Katsina State 
 

A total of eighty six patients were randomly 
sampled and screened for malaria parasites. 
Out of the eighty six patients, thirty seven (43%) 
were males and forty nine (57%) females. In the 
male category, twenty two (59.5%) males were 
positive for malaria parasite. Similarly, in the 
female category, thirty one (63.3%) females 
were positive for malaria parasite. Distribution of 
malaria positive individuals by gender in Dutsin-
Ma LGA, Katsina state is presented in Table 1. 
The herd level haemo-Prevalence of malaria in 
Dutsin-Ma LGA based on the study was 61.6%. 
The odd of having a malaria positive individual 
is 0.9 (95% CI = 0.355-2.046). However, the 
result is not statistically significant (P = 0.09). 
 
3.2. Malaria prevalence by age group in 
Dutsin-Ma LGA, Katsina State 
 

The  participants to be screened  were  grouped  
into 0-12, 13-24, 25-36 and >36years age 
groups (Table 2). The highest Prevalence was 
recorded in >36years age group with a value of 
77.8% and the lowest Prevalence was recorded 
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in 25-36years age group with a value of 40%. 
The difference in Prevalence across the age 
groups is statistically not significant (P=0.053). 

The odd of having a malaria positive individual 
across the Age groups is 1.7 (95% CI = 0.613-
4.494). 
 
3.3. Comparative haemogram of malaria 
positive and malaria negative patients in 
Dutsin-Ma LGA, Katsina State 
 

Mean hematologic parameters among the study 
population are presented in Tables 3. In malaria 

positive patients, results obtained shows a 
mean packed cell (PCV) of 35.8, mean 
hemoglobin concentration of 10.168g/dl, mean 
white blood cell count (WBCs) of 6.836x10

3
, 

mean red blood cell count (RBCs) of 4.153 and 
Erythrocyte sedimentation  rate (ESR) of 
21.05mm/hr while in malaria negative patients, 
mean packed cell volume (PCV) was 38.1%, 
mean hemoglobin concentration was 13.82g/dl, 
mean white blood cell count (WBCs) was 
5.35x10

3
, mean red blood cell count (RBCs) 

was  5.361  and Erythrocyte  sedimentation  rate 
(ESR) was 15.67.

  
 
 

Table1. Distribution of Malaria positive individuals according to gender in Dutsin-Ma Katsina State. 

Sex No. Screened No. Positive Prevalence (%) OR 95%CI on OR P-Value 

Male 37 22 59.5 0.9 0.355-2.046 0.088 

Female 49 31 63.3 

Total 86 53 61.6%    

 
 
 

Table2. Prevalence of malaria infection according to age-group. 

Age group 
(Years) 

No. Screened No. 
Positive 

Prevalence 
(%) 

OR 95% CI on OR P-Value 

0-12 38 23 60.5  
 

1.7 

 
 

0.613-4.494 

 
 

0.530 
13-24 29 19 65.5 

25-36 10 4 40.0 

>36years 9 7 77.8 

Total 86 53 61.6    

 
 

 
Table3. Mean Blood Haemogram in relation to malaria infection 

Blood 
parameter  

Leucocytes ± SE 
(Cell/μl/mm

3
) 

Hemoglobin Concentration 
(g/dl) 

Erythrocyte 
Sedimentation Rate 

(ESR) 

Infected  6.84x10
3 

± 2015.83 10.17 ± 19.85 21.05 ± 5.79 

Non-infected  5.35x10
3 

± 3426.14 13.82 ± 5.21 15.67 ± 8.64 

The differences in the mean values of the infected and non-infected subjects were not significant (P>0.05). 
 
 
 

Table4. Mean (± SE) PCV in relation to age and malaria infection status 

Age (years) 0-12 13-24 25-36 >36* 

Infected  24.50 ± 6.34a 23.00 ± 6.97a 28.33 ± 5.67a 35.82 ± 4.90a 

Non-infected  29.43 ± 5.01a 31.15 ± 5.25a 32.00 ± 8.44a 38.15 ± 8.04b 

*The differences in the mean values of PCV of infected and non-infected subject was significant (P>0.05) 
in age groups >36years. 

 
 
  

4. DISCUSSION 
 

Prevalence of malaria in urban environments is 
generally lower than in the rural communities. 
The low levels of malaria incidence in the urban 
settlements could be as a result of relatively 
good effective alert systems on malarial control. 
Anopheles mosquitoes may also be less 
abundant due to the urban pollution. However, 
high disease impact may result due to lack of 

repeated infections with multiple strains of 
malaria parasites in urban settings [18]. 
Tolerance to malaria parasitaemia does occur 
naturally, but only in response to repeated 
infection with multiple strains of malaria, 
especially among adults in areas of moderate or 
intense transmission conditions [19,20]. 
 
The overall prevalence of malaria in this study 
was high (61.6%). It was higher than 17% and 
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7.7% overall prevalence reported by Anumudu 
et al. [21] and Oyibo et al. [22] respectively, 
among the University of Ibadan campus 
students and pregnant women in Lagos, South-
western Nigeria, respectively. On the other 
hand, the overall pre-valence of malaria 
reported in this study is at variance with 
previous estimates from other studies in peri-
urban areas of Nigeria and other parts of West 
Africa [23, 24, 25]. This high prevalence could 
be attributed to the raining season during which 
the study was carried out. High rainfall and 
humidity increases mosquito longevity and give 
room to the collection of clear, still, sun exposed 
waters, all of which enhance malaria 
transmission, serving as good vector breeding 
sites [26]. 
 
Moreover, in this study, it was found that female 
individuals have a higher risk of being infected 
with malaria compared to the male participants. 
This is in agreement with other reports [27,28]. 
However, the reverse trend has been reported 
in some other studies [29,30]. Attitudes of 
women such as getting up before dawn to 
perform household chores may expose them 
more to mosquitoes and consequently to 
malaria infection than their male counterparts 
[31]. Our study is at variance with other findings 
that showed higher prevalence among children 
[32,33]. The 60.5% prevalence in the age group 
0 - 12 years reported in this study corroborates 
with the reports of WHO [1] and UNAIDS/WHO 
[34]. This age group therefore constitutes the 
group with significantly high risk of malaria. 
 
The haematological abnormalities previously 
reported included changes in haemoglobin, 
leukocyte count, platelet abnormalities resulting 
in defective thrombo-plastin, and disseminated 
intravascular coagulation (DIC) [35]. In this 
study, although leukocytosis was frequently 
seen in the malaria-infected subjects, no 
significant difference in WBC was found 
between the two groups. This finding agrees 
with other reports. In contrast, other studies 
have demonstrated leucopenia [12,37] or 
leukocytosis [13]. These findings are 
comparable with those of other studies [25, 38] 
that reported no significant difference in WBC 
between the malaria infected and non-infected 
groups. Higher lymphocyte count reported 
among malaria infected subjects in our study 
was also in contrast to other studies that 
showed that decrease lymphocyte count was 
associated with malarial parasites infection [12, 
35]. The high level of leucocytes could be due to 
its distribution into the peripheral blood during 
malarial infection. 
 
Anaemia is one of the most common 
complications in malaria, especially in younger 
children and pregnant women in high 
transmission areas [39]. It is thought to result 
from a combination of haemolytic mechanisms 
and accelerated removal of both parasitized and 
non-parasitized red blood cells, depressed and 
ineffective erythropoiesis [40]. Generally, the 

present study showed higher susceptibility in the 
age group >36 years to anaemic condition than 
the children population. This contradicts the 
reports of Adedotun et al. [36] where they 
reported more susceptibility in the children age 
group. The low PCV values recorded among 
few non-parasitized subjects may in part reflect 
poor nutritional status, background 
haemoglobinopathy, intestinal worm infestation 
and previous and/or repeated malaria infections 
in this area [25]. ESR of malaria patients were 
above the reference intervals of ESR = 0-15 
mm/h.  Elevation of ESR has been reported in 
acute and chronic infections [41]. Supcharoen et 
al. [42] used ESR as basis for the diagnosis and 

monitor of therapeutic intervention of malaria. 
They suggested that ESR was elevated during 
acute malaria infection and declined with 
recovery. 

 
4. CONCLUSION 

 
Malaria prevalence in the study area was high 
compared to some other investigations. 
Although being an urban setting, ineffective and 
inadequate system could be responsible for the 
high level. However, this cannot be fully justified 
until similar study is carried out in the study area 
during the dry season. This will enable us to 
evaluate the influence of seasons in the 
dynamics of the disease. 

 
Proactive steps such as use of Insecticide 
Treated Nets (ITNs), ensuring the screening of 
windows and doors, spraying of homes and 
surroundings with insecticide, cleaning of 
waterways, maintaining a healthy environment 
condition (which discourages the breeding of 
mosquitoes) and other effective malaria control 
strategies would all have a synergistic effect in 
controlling malaria infection. 
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</h1> 

<br> 

A study to assess the haemoprevalence and associated haematological effect of malaria infection was conducted among febrile patients. 86 febrile patients (37 males and 49 females) attending Dutsin-Ma General hospital, Katsina State, North-western Nigeria were used for the study. 5ml of peripheral blood samples were collected from each patient; 3 ml 

was placed in EDTA containers for malaria parasite test and hematologic parameters test. All samples were stored at -2ᵒC to +8oC and transported to the laboratory for analysis. An overall herd prevalence of 61.6% was observed. The percentages of infected male and female individuals were 59.5% and 63.3%, respectively. The least (40%) and the highest 

prevalence (77.8%) were recorded in age groups 25-36 and >36 years respectively. The odd of having a malaria positive individual is 0.9 (95% CI = 0.355-2.046). The difference in Prevalence across the age groups is statistically not significant (P>0.05). The odd of having a malaria positive individual across the Age groups is 1.7 (95% CI = 0.613-

4.494). The herd level prevalence of malaria in the study area is high. Therefore,  Proactive steps such as use of Insecticide Treated Nets (ITNs), ensuring the screening of windows and doors, maintaining a healthy environment condition (which discourages the breeding of mosquitoes) and other effective malaria control strategies would all have a 

synergistic effect in controlling malaria infection.  
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