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Spatial dependency of the spread meningococcal meningitis on socio economic factor in
Kaduna metropolis, nigeria
E.T. Umaru*’, AN.M. Ludin', F.A. Adeshina’, M.R. Majid", S. Sabri'
"Universiti Teknologi Malaysia, Malaysia, “Obafemi Awolowo University, Nigeria

Meningococcal meningitis is a disease that has affected Africa, especially the countries under
the Africa’s meningitis belt for over a decade now. Kaduna metropolis of Nigeria falls within the
Africa’s meningitis belt. The study seeks to investigate the relationship between socioeconomic
factors and the spread of the disease in Kaduna metroplois. Past meningococcal meningitis
data (2007 - 2011) for each of the months in those years were collected and for the available
recorded case of the disease. Geographic weighted regression analysis was employed in the
study so as fo be able to assess the level at which socioeconomic factors plays a role in the
spread of the disease. Spatial Autocorrelation and Moran's Index showed that there was a
positive correlation between the various elements that made up the socioeconomic factors with
the spread of the disease. It was discovered that areas that have low socioeconomic level have
more cases of the disease outbreaks. It shows that Socioeconomic factors are major
determinants to the outbreaks of the disease. The study also indicates that the pattern of the
spread is mostly around the populated areas.

Keywords: Meningococcal meningitis, Epidemics, Factors, Socioeconomic



Introduction

| Meningitis which is also known as
m==irospinal meningitis is a contagious disease which is
smsmed by Nissearea mieningilis. Most times the outbreaks
with severe headache, throwing up and difficulty in
2 the neck which eventually leads to comma in the
of few hours Variane et al.(1997). The destructive
“swre of a typical case that is not treated is 80%. According
= Paiiola, (1987) and WHO (2010), the meningitis disease is
» sonificant cause of death and sorrow all over the world.
spread of bacterial meningitis occurs everywhere in the
Apart from the epidemics, the Word Health
“manisation (WHO) has discovered that over 1.1 million
smoenal meningitis incidences manifest every year and about
T 200 cases are disastrous. Out of 450,000 people that are
x=d by the disease over 55,000 are impaired and less
£5,000 casualties are as a result of N. meningitidis. From
r=cords, there over 26,000 people that died (Tikhomirov et
. 7297), while 16,000 (6.4%) were incapacitated 10,000
&%) had problems with hearing (Hodgson et al,, 2001b), are
2 Ajrica.
have showed that meningococcal meningitis disease
a relationship with the level of income. A study conducted
v Olowukure et al (2006) on the Geographic’s and
socoeconomic variation of meningococcal disease shows
fy that the risk of the disease in the mos! deprived areas
twice that of the less deprived area. Another study by
etal, (2003) pointed out that there is a direct
*=tonship with Meningococcal meningiis and the low
micome group.

ent of Problem
na state falls within Africa’s meningitis beit In spile of the
annual occurrences of this disease, governments do

nol seem to be winning the battle posed by epidemic. Most

often, outbreaks take govemments unaware cdespite the fact

ge period in which the disease is frequent is very well known.
of the problem is that the spread patiem of the disease is
ly understood.

i order to be able to mainiain firm control over the disease,

here is need to have a clearer understanding of the dynamics

o the outbreak of the disease in terms of spread as well as

respect lo the socio-economic faclors that support the

rence and strengthen its spread.

jectives

*To assess the spatial pattemn of the spread

*To identify areas that have high clusters of the disease

0 investigate the relationship between level of ncome with

e spread of the disease

Methods

Data Sets
=Past data (2007-2011) on the spread of Meningococcal
meningitis were sourced from the epidemiology unit of
Ministry of Health Kaduna
=A survey was conducted to determine the income level of
the twenty four districts that are within the study area

=Map of Kaduna metropolis with the twenty Tour districts,
Process

Process

e e At st
agund Metropols.
1

‘Creation of Database for the Datmzet

Results

The results of the Geographical Weighted Regression
showed clearly that there is a strong relationship between
the spread of the disease and the level of income. Disltricts
that are low income tend to have a stronger relationship than
those that their income is not so low. Districts likeTudun
wada, Rigasa, Sabon Gari, Anguwan Muazu, Makera and
Nasarrawa represents that category. Districts like Bamawa,
Badarawa Malali, Kabala and Narayi had the highest level of
income, the relationship is weak.

The resulls for the hotspot analysis showed thal Tudun
wada, Rigasa, Sabon Gari, Hayin Banki and Badiko had the
highest clusters of the spread of the disease throughout the
five year period. Followed by Kakuri, Television, Sabon
tasha, Doka and Matagyi. The other disiricts had a low
spread of the disease throughout the five year period.

The Morans | auto correlation result showed that the z value
was high for the four years, except in 2008 that it was low. It
implies that there was a clustering pattem except for year
2008.

Figure #2

Spatial epidemiology of meningococcal meningitis in
Kaduna metropolis, Nigeria
E.T. Umaru*', AN.M. Ludin®, S. Sabri', F.A. Adeshina?
l Universiti Teknologi Malaysia, Malaysia®, Obafemi Awolowo University, Nigeria?
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Conclusions

The results of the different analysis carried out showed cle:
that a particular part of Kaduna metropolis has consist
atlacks of the disease almost every year. The sh
recommends that districts like Tudun wada, Rigasa, Make
Doka, Hayin banki, Unguwan muazu, and nassarawa sha
be given more attention in term s of public enlightenm
about the nature of the disease and its spread and al
more health centres should be provided to be able to m
the population of these areas.
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