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ABSTRACT
Malaria associated anaemia represent a major public health problem. Thestudy considered Out-Patient
children at Emergency Paediatric Unit, Federal Medical Centre, Yola aged 6 months-15 years from June to
November 2015. Questionnaires were used to collect information relating to gender, age and parents/guardians
sociodemographic characteristics. Microscopic examination of Thick and Thin blood films a technique was
employed, Pack Cell Volumewas used to screen for anaemia. Of the 168 children sampled, the prevalence of
malaria infection and malaria anaemia was 29.2% and 26.2% respectively and it was associated with P.
falciparum. Malaria infection in relation to anaemia, children with mild anaemia (47.6%) had the highest
infection rate. It was observed that malaria infection was higher among males (32.2%) than the females
(25.6%), age group 5-9 years (34.2%) had the highest malaria infection and least was >15 years (20.0%) but
these were statistically insignificant within gender and age of the children and malaria infection (p>0.05).
Higher malaria infection among children whose parents/guardians were unemployed (38.5%), attended primary
education (52.6%) and reside in village setting (31.4%). Malaria anaemia in relation to children
epidemiological data, males (31.6%), 5-9 years (31.6%) recorded with high prevalence rate while
sociodemographic characteristics of parents/guardians, children whose parents/guardians were civil servant
(18.9%), attended tertiary education (13.8%) and live in quarters (11.1%) had the least prevalence rate of
malaria anaemia. Children gender, parents/guardians occupation and educational qualification were
significantly associated with malaria anaemia (p<0.05). Therefore, parents/guardians sociodemographic
factors such as better occupation, higher educational qualification and well layout and refined area of
residence reduces the prevalence of malaria infection and malaria anaemia in children. There is need to
sensitized public on the importance of management of malaria and the possible effects of malaria anaemia on
children in order to circumvent the menace.
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. INTRODUCTION
Malaria is a public health importance usually attributed by plasmodium species. There are 300-500 million
annual clinical cases and nearly one million deaths from malaria in children globally, 90% which occurs in sub-
Saharan (Snow et al., 2005; WHO, 2011). Malaria associated anaemia represent a major public health problem
in sub-Saharan Africa (Bjorkman, 2002). Malaria infection in human by Plasmodium species is associated with
a reduction in haemoglobin levels, frequently leading to anaemia. Plasmodium falciparum causes the most
severe and profound anaemia, with a significant risk of death (Menendez et al., 2000).
Severe malaria is associated with development of anaemia in endemic areas, the morphology may be influence
by the nutritional status of the subject and some helminthiasis, resulting in an associated microcytic (iron
defiency) and macrocytic (folic acid defiency) component (Caliset al., 2008). The pathogenesis of malarial
anaemia is multifactorial, involving the immune- and non-immune mediate haemolysis of parasitized and non-
parasitized erythrocytes (Chang and Stevenson, 2004; Ghosh, 2007). P. falciparum is resistance to wide range of
antimalarial drugs, age, socio-demographic factors, HIV, couples with parasitic and bacterial infections may
influence the prevalence and outcomes of malaria anaemia (Ekvall, 2003; Ong'eche et al., 2006).
This present study associate sex, age, parents/guardians sociodemographic characteristics(occupation,
educational qualification and place of residence) in relation to malaria infection and malaria anaemia.
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1. MATERIALS AND METHODS

Study Area

This study was carried out at Federal Medical Centre (FMC), Yola.FMC, Yola is referral hospital located in
Yola Adamawa State. The area has a tropical climate, marked by dry and rainy seasons, with the rainy season
commencing from April through October, with an average rainfall of about 79mm in the north and 190mm in
the south. The dry season starts in November and ends in April with an average recorded temperature of about
35-42°C. Most indigenes of Yola are civil servants and farmers, producing crops like guinea corn, millet, beans
and kola-nut. Cattle rearing are the major occupation in the South.

Study Design and Population

One hundred and sixty eight (168) Out-patient children who came to the Emergency Paediatric Unit (EPU),
Federal Medical Centre Yola, who were referred to the Laboratory for confirmatory malaria diagnosis aged 6
months-15 years were used in the study.The consent of parents/guardians of the children were sort, along with
questionnaires was issued before collection of blood sample from the subjects.

Sample Collection

Blood sampleswere collected with the assistance of Medical doctors attached to EPU. The method of sample
collection employed was finger prick and venipuncture techniques alternatively (Cheesbrough, 2006). Each
blood sample was labelled and correctly tallies with the subjects number on the questionnaire to avoid any mix

up.

Parasitological Examination

The sample collected was processed at Federal Medical Centre Yola Laboratory (Parasitological Unit). Thick
and Thin blood film were prepared as described by Cheesbrough (2006). Thin films were fixed with methanol
and all films were stained with 10% Giemsa stain pH 7.2 for 10 minutes as recommended by WHO (2000).
Blood films were examined microscopically using x100 (oil immersion) objective as described by Cheesbrough
(2006).

Haematology

Packed Cell Volume (PCV) also referred to as haematocrit was use to screen for anaemia. To measure the PCV,

either a plain capillary with mixed EDTA anticoagulated blood or a heparinized capillary with capillary blood

was used. The technique outlined by Cheeesbrough (2006) was utilized. The Haemoglobin levels to diagnose

anaemia based on WHO criterion as adopted in 1968 is as follows:

= Children 6-59 months of age: non anaemia (11g/dl and above), mild anaemia (10-10.9g/dl), moderate
anaemia (7-9.9g/dl) and severe anaemia (below 7g/dl).

= Children 5-11 years of age: non-anaemia (11.5 g/dl and above), mild anaemia (11-11.4g/dl), moderate
anaemia (8-10.9g/dl) and severe anaemia (below 8g/dl).

= Children 12-14 years of age: non-anaemia (12g/dl and above), mild anaemia (11-11.9g/dl), moderate
anaemia (8-10.9g/dl) and severe anaemia (below 8g/dl)

= Female 15 years of age: non-anaemia (12g/dl and above), mild anaemia (11-11.9g/dl), moderate anaemia
(8-10.9¢/dl) and severe anaemia (below 8g/dl).

= Male 15 years of age: non-anaemia (13g/dl and above), mild anaemia (11-12.9g/dl), moderate anaemia (8-
10.9g/dl) and severe anaemia (below 8g/dl) as cited in WHO, (2011).

Research Ethics

Before the research commenced, introductory letter was obtained from the Department of Zoology, Modibbo
Adama University of Technology Yola to the Ethical Committee Federal Medical Centre Yola where they
issued Ethical Clearance for the research. Informed consent from accompanying parents/guardians of the
children was obtained as evidence of their consent.

Data Analysis
The statistical analysis was done using IBM Statistically Package for Social Sciences (SPSS) version 20 (SPSS,
Inc., Chicago, IL, USA). Chi-square (y°) test to account for the association between different variable was used.
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1. RESULTS
Table 1: Prevalence of Malaria Infection andAnaemia

Anaemia No. Examined | No. (%) infected with malaria
Non anaemia 56 5(8.9)

Mild anaemia 21 10 (47.6)

Moderate anaemia 57 24 (42.1)

Severe anaemia 34 10 (29.4)

Total 168 49 (29.2)

Table 1 shows the prevalence of malaria infection among children in relation to anaemia. Children infected with
malaria parasite and had mild anaemia 10(47.6%) had the highest prevalence rate. This was followed by
children infected with malaria and had moderate anaemia, severe anaemia were 24(42.1%) and 10(29.4%)
respectively. While those infected with malaria and have non anaemia 5(8.9%) had the least prevalence rate.
This was statistically significant (p<0.05).

Table 2: Prevalence of Malaria Infection and Malaria Infection with Gender of Children

Gender | No. No. (%) | Malaria anaemia

examined | infected No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
with Non Mild Moderate | Severe anaemic

malaria anaemia | anaemia | Anaemia anaemia | with
malaria
Male 90 29(322) |1(11) 6 (6.7) 15 (16.7) | 7 (7.8) 28 (31.1)
Female | 78 20 (25.6) | 4(5.1) 4 (5.1) 9 (11.5) 3(3.8) 16 (20.5)
Total 168 49(29.2) | 5(3.0) 10 (6.0) 24 (14.3) | 3(3.8) 44 (26.2)

The gender-related prevalence of malaria infection and malaria anaemia is shown in Table 2. The result revealed
that males were more infected with malaria infection than the females counterparts with the prevalence rate of
32.2% and 25.6% respectively. The analysis indicates no significant difference between gender and malaria
infection (p>0.05). In relation to malaria anaemia, male children that were anaemic with malaria infection had
the highest prevalence rate of 31.1% than the females with 20.5%. There was significant difference between
gender and malaria anaemia (p<0.05).

Table 3: Prevalence of Malaria Infection and Malaria Anaemia with Age of Children

Age group | No. No. Malaria anaemia
examined | (%)infected | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
with Non Mild Moderate | Severe anaemic
malaria anaemia anaemia | Anaemia anaemia | with
malaria
6 mnths-4 | 90 26 (28.9) 3(3.3) 6 (6.7) 12 (13.3) | 5(5.6) 23 (25.6)
yrs
5-9 yrs 38 13 (34.2) 1(2.6) 1(2.6) 7 (18.4) 4 (10.5) 12 (31.6)
10-14 yrs 35 9 (25.7) 1(2.9) 3(8.6) 4 (11.4) 1(2.9) 8 (22.9)
>15 yrs 5 1(20.0) 0 (0.0) 0 (0.0) 1(20.0) 0 (0.0) 1(20.0)
Total 168 49 (29.2) 5 (3.0) 10 (6.0) | 24 (14.3) 10 (6.0) 44 (26.2)

Table 3 highlight the prevalence of malaria infection and malaria anaemia in relation to the age group. The
result revealed that children age group 5-9 year (34.2%) had the highest malaria infection followed by age group
6 months-4 years (28.9%), 10-14 years (25.7%) and the least was among <15 years (20.0%). There was no
significant difference between age-group and malaria infection (p>0.05). Children age group 5-9 years (31.6%)
that were anaemic with malaria recorded the highest prevalence rate with mild (2.6%), moderate (18.4%) and
severe anamia (10.5%). While the least was among age >15 years with only moderate anaemia (20.0%).
Analysis reveals that there was no significant difference between age-group and malaria anaemia (p>0.05).
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Table 4: Prevalence of Malaria Infection and Malaria Anaemia in relation to Parents/Guardians Occupation

Parents/guardians | No. No. Malaria anaemia
occupation examined | (%)infect | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
ed with | Non Mild Moderate | Severe | anaemic
malaria anaemia | anaemia | Anaemia | anaemia | with
malaria
Civil servant 53 12 (22.6) | 2(3.8) 4(75) |4(715) 2(3.8) |10(18.9
Business/trading 49 18 (36.7) | 1(2.0) 0(0.0) |11(224) |6(12.2) | 17(34.7)
Farming 36 11 (30.6) | 2 (5.6) 2(5.6) |6(16.7) 1(2.8) |9(25.0)
Unemployment 13 5(38.5) | 0(0.0) 3(23.1) [1(7.7) 1(7.7) |5(38.5)
Others 17 3(17.6) | 0(0.0) 1(5.9) |2(118) 0(0.0) |3(17.6)
Total 168 49 (29.2) | 5(3.0) 10 (6.0) | 24(14.3) | 10(6.0) | 44 (26.2)

Prevalence of malaria infection and malaria anaemia in relation to children parents/guardians is shown in Table
4. The result highlighted that unemployed (38.5%) had the highest malaria infection. These was followed by
business/trading (36.7%), farming (30.6%), civil servant (22.6%), while the least malaria infection was among
others profession (17.6%). The analysis shows no significant difference between parents/guardians occupation
and malaria infection (p>0.05). Equally, with regard to malaria anaemia, those that were anaemic with malaria
infection present with highest prevalence of 38.5% was among children whose parents/guardians were
unemployment with mild (23.1%), moderate (7.7%) and severe anaemia (7.7%) and the least was among
children whose parents/guardians had other profession (17.6%) with only mild (5.9%) and moderate anaemia
(11.8%). There was no significant difference between parents/guardians occupation and malaria anaemia
(p<0.05).

Table 5: Prevalence of Malaria Infection and Malaria Anaemia in relation to Parents/Guardians Educational

Qualification

Parents/guardians | No. No. (%) | Malaria anaemia

educational examined | infected No. (%) | No. (%) | No. (%) | NO. (%) | No. (%)

qualification with Non Mild Moderate | Severe anaemic

malaria anaemia | anaemia | Anaemia anaemia | with

malaria

Tertiary 58 12 (20.7) 4 (6.9) 3(5.2) 3(5.2) 2 (3.4) 8 (13.8)

Secondary 38 10 (26.3) 1(2.6) 3(7.9) 5 (13.2) 1(2.6) 9 (23.7)

Primary 19 10 (52.6) 0 (0.0 2 (10.5) 5 (26.3) 3(15.8) | 10(52.6)

Non formal 53 17 (32.1) 0 (0.0 2 (3.8) 11 (20.8) 4 (7.5) 17 (32.1)

Total 168 49 (29.2) 5 (3.0) 10 (6.0) 24 (14.3) 10 (6.0) | 44(26.2)

Table 5 revealed the prevalence of malaria infection and malaria anaemia in relation to parents/guardians
educational qualification. The result depicted those with primary education (52.6%) recorded highest with
malaria infection followed by non formal education (32.1%), secondary education (26.3%) and the least malaria
infection were among those with tertiary education (20.5%). Analysis revealed no significant difference between
parents/guardians educational qualification and malaria infection (p>0.05). Similarly, according to malaria
anaemia, children that were anaemic with malaria incection and their parents/guardians attended primary
education had the highest prevalence of 52.6% with mild (10.5), moderate (26.3) and severe anaemia (15.8%)
and the least was among those children whose parents/guardians attended tertiary education (13.8%) with mild
(5.2%), moderate (5.2%) and severe anaemia (3.4%). The analysis shows there was significant difference
between parents/guardians educational qualification and malaria anaemia (p<0.05).

Table 6: Prevalence of Malaria Infection and Malaria Anaemia in relation to Place of Residence

Place of residence | No. No. (%) | Malaria anaemia
examined | infected No. (%) | No. (%) | No. (%) | No. (%) | No. (%)

with Non Mild Moderate | Severe anaemic

malaria anaemia | anaemia | Anaemia | anaemia | with malaria
Housing estate 1 0.(0.0) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0) 0(0.0)
Quarters 9 1(11.1) 0 (0.0) 1(11.1) | 0(0.0) 0 (0.0) 1(11.1)
City/town setting | 123 37(30.1) | 5(4.1) 6 (4.9) 19 (15.4) | 7(5.7) 32 (26.0)
Village setting 35 11 (31.4) | 0(0.0) 3(8.6) 5(14.3) 3(8.6) 11 (31.4)
Total 168 49 (29.2) | 5(3.0) 10 (6.0) | 24 (14.3) | 10(6.0) | 44 (26.2)

www.theijes.com The JES Page 11



Prevalence Of Malaria Infection And Malaria Anaemia Among Children Attending Federal...

Table 6 depicts the prevalence of malaria infection and malaria anaemia according to place of residence.
Children living in village setting had the highest malaria infection rate with 31.4%. This was followed by
city/town setting (30.1%) and the least rate of malaria infection was among those living in quarters (11.1%).
There was no significant difference between place of residence and malaria infection (p>0.05). In relation to
malaria anaemia, highest prevalence rate was among children that were anaemic with malaria infection residing
in village setting (31.4%), followed by city/town setting (26.0%) while the least recorded among those children
living in quarters (11.1%). This was statistically insignificant (p>0.05).

V. DISCUSSION
Plasmodium falciparum was the specie of malaria found among the infected subjects. Out of One Hundred and
Sixty Eight subjects, 29.2% were present with malaria infection and 26.2% having the prevalence of malaria
anaemia. This prevalence rate (29.2%) was higher compared with 27.0% reported byAdemowo (1995) and
24.3% reported by Kuadzi et al (2011) among children in Ghana. But this present findings was lower compared
to the 30.0% reported by Okonko et al. (2012) among children in Ibadan, 31.6% reported by Olasunkanmi et al.
(2013) among children in Abeokuta, Nigeria, and 36.4% reported by Okafor and Oko-ose (2012) among
children aged 6 months-11 years in tertiary institution in Benin City, Nigeria.
Prevalence rate of anaemia among children infected with malaria parasites was 26.2% with mild anaemia
(47.6%), moderate anaemia (42.1%) and severe anaemia (29.4%) and the relationship between malaria infection
and anaemia was statistically significant (p<<0.05). Similar studies reported prevalence rate of anaemia among
children was 47.3% and malaria was significantly associated with anaemia and also opined that, the
improvement in haemoglobin level may be associated with significant reduction of mosquito contact with the
children using the malaria prevention tool (Oladeinde et al., 2012). Higher prevalence of anaemia (68.7%) in
children with malaria parasites reported by Kiggundu et al. (2013) and 86% were anaemic and 21% had severe
anaemia by Obonyo et al. (2007). This study confirms that malaria still the most common cause of anaemia
which may results to other complication.
This study reveals that more males were infected (32.2%) than females (25.6%). This was statistically
insignificant between gender and malaria infection (p>0.05). The present result confirms with the findings of
Etusim et al. (2013), Obi et al. (2012), Ani (2004), Mbanugo and Ejim (2000). Mbanugo and Ejim (2000)
reported that sex did not affect the prevalence of malaria among children. Olasunkanmi et al. (2013) assert that
malaria affects all ages and both sexes. However, Zuk et al. (1996) stated that females have better immunity to
parasitic disease which is attributable to genetic and hormonal factors while Okafor and Oko-ose (2012) pointed
out that this issue is highly contestable because at this age of children, hormonal influence is not marked among
children age 6 months-11 years in tertiary institution, Benin City, Nigeria.
Prevalence of malaria infection was found to be high among children aged 5-8 years. Finding of this study
reveals that the rate of malaria infection increases among younger children by age as seen in age group 6
months-4 years (28.9%) and 5-9 years (34.2%) while it decreases in older children as their age increases as in
age group 10-14 years (25.7%) and >15 years (20.0%). The infection rate among age group 6 months-4 years
could be in line with WHO’s suggestion that, in parts of the world were endemicity of P. falciparum malaria is
stable severe malaria is mainly a disease of children from the first few month of life to the age of 5 years,
because of the acquisition of partial immunity (Idro, 2001; Chiabi et al., 2009), and may also be that more care
are given to this children and parents’ habits in protecting their children through possible preventive measures.
Other reasons as outline by Ezeigbo et al. (2014) may include environmental factors and parents’ habit in
adhering to preventive measures. While the decrease in prevalence of malaria infection in older children could
be in accordance with Ani (2004) that prevalence of malaria infection has been found to reduce by age. This
could be that they are less susceptible due to partial immunity as a result of previous exposure to the infection.
While the susceptibility of these age-group 5-9 years with the previous exposure may result to this high
prevalent of malaria anaemia. Kiggundu et al. (2013) opined that many children are likely to be anaemic at the
time of their next malaria infection.
Observation of high prevalence of malaria infection and malaria anaemia recorded among parents/guardians
who were unemployed with the prevalence rate of 38.5% and 38.5% respectively. This high prevalence agrees
with Simbauranga et al. (2015) that unemployment and low level of education might lead to poor socio-
economic status and further suggest that better socio-demographic conditions increases access to better nutrition
and health care and lower the risk of anaemia. Hence, this lower prevalence rate of malaria anaemia among
children whose parents/guardians were civil servant (18.9%) and other profession (17.6%). It is possible that
this children are from well to do home where they may be well protected from mosquito bite and feed
appropriately with better nutrition as required. Thus, significant reduction of malaria anaemia can be achieved as
a result of an improvement in the quality of life.
In this study, there was no significant association between parents/guardians educational qualification and
malaria infection (p>0.05). High prevalence of malaria infection was among those children whose parents
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attended primary education (52.6%). This may likely associated with poverty, magnitude of awareness on the
effect of malaria parasite that may result to neglegence toward protection of mosquito vector among others. In
relation to malaria anaemia, parents/guardians level of education plays a significant role in determining the level
of anaemia as observed in this study. Analysis indicates there was significant difference between
parents/guardians educational qualification and malaria anaemia (p<0.05). Children whose parents/guardians
attended tertiary education are found to be less anaemic with malaria infection with the mild (5.2%), moderate
(5.2%) and severe anaemia (3.4%) may be they are conscious of child nutrition, prevention of mosquito bites by
using any possible means of preventionand/or they are well informed about malaria because they are
enlightened. Simbauranga et al. (2015) assert that the relationship between education and anaemia may be due
to the capacity of caretakers to grasp the knowledge needed for adequate healthcare and nutrition for children.
While the high prevalence of malaria anaemia among children whose parents/guardians attended primary
education could be in line with Bassam (2009) reported that mothers’ educational level and low family income
were found important determinants of anaemia. Also lack of awareness among the mothers about the problem
couple with their low educational status (Alaofe et al., 2009), poor nutritional practices and unhealthy food
habits (Kikafunda et al., 2009), low iron bioavailability of the diet (Hashizume et al., 2004), malaria and
parasitic infestations are additional factors associated with low hemoglobin (Hb) level in children
(Ramalingaswami et al., 1997).
The high prevalence rate of malaria infection and malaria anaemia recorded in this study among children living
in village setting and the least was among those living in quarters. This indicates location of persons, way of
life, compliance to preventive measures if any, habit toward dusk and dawn, their belief, poverty, knowledge
towards health care and nutrition would have a significant effects on malaria infection and malaria anaemia as
seen in accordance to those children living in village setting, city/town setting and quarters. This also agrees
with Hay et al. (2005) reports that, despite the fact that many Africa’s health problems are common to both
urban and rural environments, the epidemiology of some diseases and the challenges to prevention and control
can differ.

V. CONCLUSION
Younger children are more prompt to malaria infection and malaria anaemia due to their partial immunity. A
parents/guardians sociodemographic characteristics such as better occupation, higher educational qualification
and well layout and refined area of residence reduces the prevalence of malaria infection and malaria anaemia in
children. Furthermore, malaria infection is significantly associated with anaemia while malaria anaemia was
also significantly associated with children’s parents/guardians occupation and educational qualification. There is
need to sensitized public on the importance of management of malaria and the possible effects of malaria
anaemia on children in order to circumvent the menace.
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