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 Epidemiological factors that promote the development of
severe malaria anaemia in children in Ibadan.
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Abstract
Background: Effective control and management of severe malaria cases depends on a clear understanding of the local epidemiological
factors and specific clinical manifestations of the disease in the different endemic regions.
Objectives:  To determine the prevalence of severe malaria and epidemiological factors that affect the development of malaria anaemia.
Methods:  A cross-sectional survey was carried out among children below 5 years of age, at the Adeoyo State Maternity Hospital,
Ibadan, Nigeria. Questionnaires and case histories were taken from patients clinically diagnosed of malaria. Thus, 372 volunteers were
recruited into the study from the 3131 paediatric cases that reported over the10-week period to the out-patient department (OPD) of
the hospital. 229 (61.6%) of the recruited volunteers presented with fever (>37.5 oC) at consultation. These had malaria parasite and
PCV tests done.
Results: Clinical diagnosis was confirmed microscopically in 78% (290/372) for Plasmodium infection using thick film slides.
Anaemia (PCV <28%) prevalence was 28.2%. Factors that contributed to the rapid progression of uncomplicated malaria to severe
status included: age of the child, level of parasitaemia, careless response and attitude of parents or guardians to fever  in the children;
parents’ preoccupation with their jobs or other healthy children and unwillingness to use available health facilities.
Conclusion: The study underscores the need for community involved partnership for malaria control especially through health
education for the home management of malaria, espeically among those experiencing some form of inequity in access to healthcare.
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Introduction
The clinical manifestation of severe malaria in children
below 5years in Africa is characterized by two
predominant outcomes, malaria anaemia and cerebral
anaemia 

1
 and other associated outcomes such as cough,

vomiting and diarrhea have been observed 
2
. The actual

pathophysiological mechanisms leading to these
outcomes in children, though poorly understood, are
known to vary from one geographical location to another
and within populations, and are believed to be influenced
by a number of immunological 

3, 4, 5, 2
 and epidemiological

factors 
6, 1

.
The human behavioural pattern is a major

epidemiological factor that impacts on disease transmis-
sion and progression in Africa and there is growing
evidence that with appropriate awareness, education, at-
titude, attention to and chemotherapy of, the key
symptoms of malaria, the incidence of severe malaria

can be drastically reduced especially in the rural and
urban areas where most of the estimated 2-3 million
deaths per year from malaria occur 

7, 8
.

Since there is not yet a vaccine for malaria, pros-
pects of curtailing the mortality and morbidity of mala-
ria especially amongst children lie in the effective control
and management of cases through a clear understanding
of the local epidemiological factors and peculiar clinical
manifestations of this disease in different regions where
it is endemic.

Studies in areas of high and moderate transmis-
sion have shown that relative frequencies of severe
anaemia and cerebral malaria (the two main presentations
of severe malaria in African children) vary with the level
of transmission and age 

8, 9, 10, 1
. In Nigeria, reports on the

clinical manifestation of malaria in children showed that
cerebral malaria sequelae are a more likely outcome of
severe malaria infection than severe anaemia in the north
10

 whereas severe malaria anaemia is a more likely
outcome in the south 

2
.

In this paper we report the peculiar
epidemiological factors specific to Ibadan that affect the
rapid development of severe malaria anaemia from
uncomplicated infection in children resident in the south-
western part of Nigeria.
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Materials and Methods

From patients attending the out-patient department
(OPD) of the Adeoyo State Maternity Hospital, Yemetu
Ibadan, 372 children (4mths- 5yrs old) were recruited
during the high malaria transmission season (April-June,
2001). The hospital serves the central Ibadan area and
the inhabitants of this area are mostly peasant farmers
and petty traders. The houses are closely packed; nutri-
tion and physical hygiene are generally poor. Inclusion
criteria were based on doctors’ diagnosis of malaria and
age <5yrs.  After obtaining informed consent from pa-
rents or guardians, 200µl of blood was collected by
venous puncture and centrifuged. Sera were stored at
<-20 oC before use in immunological assays.

Malaria infection in the children was treated
with Chloroquine (CQ). Other drugs, such as Quinine
and Halofantrine were used in cases of CQ failure. Para-
sites were detected using thick Giemsa-stained blood
films in 100 high power fields. Malaria parasites were
counted against leukocytes, assuming a constant
leukocyte count of 8000/µl  blood.

Questionnaires were administered to the pa-
rents of the volunteers, medical personnel and care givers
to obtain demographic information, case history, signs
and symptoms. They provided information about the
care-giver’s knowledge and experience with previous
malaria infection and their ability to make a quick
presumptive diagnosis of the current infection prior to
receiving help from the hospital or health center. Also,
we obtained information about factors such as availability
of funds, nearness and willingness to the help of a trained
clinician, perception of the reception received at the health
centers that may have affected the decision to seek
treatment when the child was ill.

We were also interested in the choice of
medication used during the home care period, the
knowledge of the care giver about such medication and
their compliance of with the recommended drug do-
sage of the drug used, during the home care period and
after they had received prescribed drugs from the health
centers.

Essentially the information from the case
history and hospital records was used to corroborate
some of the information that was supplied in the ques-
tionnaire and to fill up any other missing information
that might have been asked by the clinician in the course
of consultation with the care-giver.

To obtain the age-specific prevalence of the Plas-
modium parasite the children were grouped by age 0-6
months, >0.5-1yrs, >1-2yrs, >2-5yrs and >5yrs. The
response of parent or guardian to the presentations of

sickness in their wards was tested for differences using
SPSS 11.0 software package (SPSS Inc, 2001). Malaria
parasite density was defined as log

10 
of the number of

asexual malaria parasites/µl blood in the thick blood
films of malaria positive volunteers to approximate
normality. Confidence level was set at P=0.05

Results
A total number of 3131 cases were seen in the hospital
during the period of study. Eighty two percent (2592)
were below the age of six years. Eleven percent (372) of
the volunteers (Table 1) that visited the OPD were
recruited into the study. Fifty five percent (205) of the
children were male and the remaining 167 (45%) were
female. On the basis of information provided by the
mothers of the recruited children, 290/372 (78%)
mothers claimed either not to have studied or did not
study beyond primary six level, 79/372 (21%) studied
beyond primary six and 3/372 (<1%) studied above
secondary school.

Table 1: Age group and sex distribution of the
volunteers recruited in the cross-sectional
survey

Age (years) MaleFemale Total % of Total

0-0.5 yrs 4 6 10 2.7
>0.5-1 yrs 67 51 118 31.7
>1-2 yrs 70 50 120 32.3
>2-5 yrs 55 50 105 28.2
>5 yrs 9 10 19 5.1
Total 205 167 372 100

Haematology
Microscopic examination of the thick blood film slides
confirmed that 290/372 (78%) of the 372 patients were po-
sitive for Plasmodium. Twenty four (8.3%) of the parasitaemic
290 children had acute severe anaemia (PCV <15%), while
another 82 volunteers had mild malaria anaemia (PCV 16-
28%, (Fig 1) according to the WHO classification and 6
volunteers presented with altered consciousness (>7 of 15
points on the Blantyre scale). Parasite density ranged from 80
to 100, 000 parasites/µl blood and was highest in children in
the age group 2-5 years. Two Plasmodium species were
observed within the population: Plasmodium falciparum, 273
(94.1%) and Plasmodium malariae, seen in only 17 (5.9%)
cases. There was a positive correlation between age and
parasitaemia, indicating that older children tolerate higher
parasite loads than the younger children (Figure 2). There
was a negative correlation between the PCV and parasitaemia;
indicating that PCV decreased with increasing parasite density
in the children (Figure 3).
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Figure 1: The distribution of percentage packed
cell volume (PCV) the study population.
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Figure 2: Correlation between parasitaemia and
age.

Parasitaemia increased with increasing age among the
children in this study

Figure 3: Age group and mean PCV

Epidemiological Factors
We studied the pattern and behaviour of parents or care
givers in response to infection in their children or wards,
using questionnaires and other information from the
hospital records about the history of infection. A number
of factors were observed (Table 3), which had important
implications for the disease progression and development
of severe malaria anaemia. First, the low priority given by
the parents to their child’s health against other personal
commitments - less than 20% of parents had their
children staying with their grandparents who were quite
aged (the least being 60 years). Secondly, many parents
(70%) did not show prompt response to the early
symptoms presented in the children; there was at least a
3-day history of fever before attending the hospital.
Thirdly, inadequate knowledge of the early symptoms
presented in children for diagnosing malaria or any other
infection; 90% of the parents or care givers of children
between the ages of 6mths and 2yrs thought that fever in
their children meant teething problems. Fourthly, most
parents were not willing to bring their childrend to the
health centers since they felt that the hospital protocol
was tedious and too long and did so only when other

Table 2:  Home treatment of children by care-givers and
the medication used before coming to the hospital.

*This figure is so low because some care-givers denied the use of
local herbs in home care since they were often rebuked in the
hospital for taking such measures instead of coming to the health
center.

The mean hemoglobin levels (PCV) and geometric mean
parasite density levels in the 290 individuals that were
positive for Plasmodium. There is a consistent decrease in
the hemoglobulin levels from the birth till the 2yrs of
age whereas parasite density in the blood increases
particularly between 2-5yrs of age.

Type of Medication                No. of         % of total

                                                    individuals

No medication235                     63.2
Chloroquine                               65          17.5
Antipyretics (Paracetamol)         36          9.7
Antibiotics (Septrin)                   20          5.4
Drug concoction                        14          3.8
Herbal concoction                     *2          0.5
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Discussion
The development of severe malaria from uncomplicated
malaria and the eventual progression of the two most
common fatal outcomes (malaria anaemia and severe
malaria) of this infection depend not only on
immunological, but also on some epidemiological fac-
tors. In the absence of any form of immune compro-
mise and parasite resistance to choice drugs, the
frequency of malaria infection will be curtailed and the
development of severe anaemia and its outcomes
checked if caregivers have the right knowledge of
symptoms and give prompt attention to these symptoms
with appropriate chemotherapy.

We found that there was a very strong
correlation between the attitudes and response of pa-
rents to the initial symptoms of malaria in their wards
and development of severe malaria status, especially
anaemia.

The inability of the caregivers to correctly
recognize malaria has contributed substantially to child
morbidity and mortality due to malaria. Due to lack of
basic education many parents depend on the pharmacist
to indicate the drug dosage. Among this cohort, the na-
ture of the family is such that women in polygamous

homes are more or less the bread-winners for their
offspring. They spend long hours working outside the
home in such occupations as peasant farming and petty
trading, and often childcare is not thorough; someone
else is entrusted with the care of the sick child. It is
known that in an holoendemic area such as ours, the age
group 1 – 5 years is the most vulnerable to severe and
complicated malaria since their immunity to malaria is
still very poor12, 13, 14 and children may not be able to
speak their discomfort at the early stages of the infection
when the infection could have been stopped in time.
Parents  and caregivers need to be taught possibly from
the time they start attending the maternity clinic, and in
a community health programme, how to recognize and
treat malaria symptoms and to act quickly, especially since
fever has been proven to be the interactive clinical
indicator of malaria infection and perhaps any other in-
fection that may have affected the children.

Previous work showed high titres of the anti-
MSP1 antibodies in the serum of the anaemic volunteers,
suggesting that the co-existence of these high titres with
anaemia is either as result of slow immune response to

Spearman rank correlation test was used (it is
usually used for non-parametric test) and our PCV va-
lues were ranked as either normal (>28%), mild anemia
(16-28%) or severe anemia (>16%). Thus the correlation
between parasitemia and PCV (Spearmans coefficient)
R = -0.306 (p = 0.005). This was done using the SPSS
statistical software.

Table 3: Factors that promote the development of  severe malaria in the children

Epidemiological Factors Odds Ratio p-value
(CI = 95%)

Priority of other personal commitments over child’s health. 6.6 0.01
Lack of prompt response to the early symptoms in children 8.2 0.002
Lack of knowledge of the early malaria symptoms 12.8 0.005
Use of wrong malaria medication and dosage. 7.0 0.01
Closeness and accessibility of health centers. nd nd

remedies had failed. Lastly, very few parents (less than
9%) used the right medication, neither in using the right
drug for the illness suspected nor in enforcing the right
dosage after leaving the hospital. The care givers did not
demonstrate good knowledge of home management
skills of malaria, especially in the children. However, drug
treatment and dosaging may have been complicated by
the effect of fake drugs that were purchased and used by

some parents. Three parents complained that the CQ
they had previously administered at home was repeated
in less than a week of the initial administration at the
hospital before their children got better. There were also
news reports of confiscation of antipyretics and
antimalarial drugs by the National Agency for Food and
Drug Administration (NAFDAC) from drug importers
during this period.

To calculate odds ratio there would need to be
a control group, but in our study there was no control
study group (since it was an epidemiological survey and
not a case control study). But what we can do is to control
for affected subjects (those with severe outcomes) using
the unaffected (subjects without complicated outcomes)
within the study group.
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infection or that the antibodies lacked the protective
efficacy to abrogate disease progression and development
of anaemia or a combination of both. Non-efficient hu-
moral response11, 15 can be elicited by the parasite as has
been previously suggested 16 and lack of correlation
between antibody titres and parasitaemia has been
reported11. Consequently there is a need to further study
the binding specificity of these antibodies and how mo-
difications made on the epitopes can influence the
development of lasting vaccine  and elicit good humoral
response. The results obtained in this study with respect
to malaria and PCV levels were very similar to those of
infants in Igbo-Ora 14. The degree of anaemia correlated
with parasitaemia. All the children who had acute severe
anaemia had PCV less than 15% (Fig 3). Increasing ma-
laria parasitaemia correlated with decreasing PCV
particularly in the age group 4-10months14. Our data
showed the same correlation across all the age groups
(Fig 2)

In this study, effort has been made to establish
the prevalent symptoms and clinical manifestations in
severe malaria amongst children in the south-western
zone of Nigeria. This has been compared with results
from other studies in Nigeria 10. Anaemia has been shown
in this study to be a major clinical outcome of malaria
infection that progresses from an initial uncomplicated
infection to complicated and ultimately to the severe
status in children.

Among the Bwatiye people, north-eastern Ni-
geria, most febrile children are thought to have
“zazzabi”(an ordinary illness that cannot kill) and if fever
persists in children it is thought to be an act of evil-doer
and if death results, it could not have been malaria17. This
type of belief was not common among the study group;
rather there was a traditional acceptance of the unproven
association of teething in children with fever and diarrhea.
This could be addressed during the maternity clinics
because this period in the life of a child (at about 6
months) is believed 11, 18 to correspond with the
experience of the first clinical malaria infection. If there
will be any control measure that will greatly impact the
quick deterioration of sick children and reduce the rapid
development of malaria related anaemia or other severe
malaria outcomes, serious thoughts should be given to,
a) empowerment of mothers with the capability to
recognize and treat malaria, b) education of mothers
especially in endemic regions to put malaria always on
top of  the  list of suspected illnesses in every case of
febrile illness and c) identification and exploitation of
indigenous traditional beliefs of different cultures on the
etiology of infection as a means to educate the people
than insistence on their replacement with modern

knowledge19. The importance of teaching home mana-
gement and care of malaria in the tropics especially Africa
cannot be over emphasized.
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