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Statistics Report: Malaria

Malaria is an infectious disease caused by parasites that invade red blood cells. The
disease is transmitted from parasites to humans via a Plasmodium parasite of an infected
mosquito. Despite being preventable and curable, malaria is a life-threatening disease that
must be promptly managed. According to the World Health Organization (Lee et al., 2018),
in 2018, malaria caused an estimated 228 million cases and 405, 000 deaths globally.
Developing countries, such as Africa, have the highest disease rate globally. The African
region accounts for approximately 93% of malaria cases and 94% of all deaths from malaria
globally (Lee et al., 2018). In the report, it was established that children who are below the
age of five years are the most vulnerable and affected by malaria, while in 2018, 67% of
children below the age of 5 years died because of malaria infections.

The disease is transmitted by a female Anopheles mosquito, an insect with about 400
species and 30 major vectors. The mosquitoes are active and bite during dusk and dawn.
Three factors determine the intensity of transmission: the human host, parasite, and
environment. The female mosquitoes bite a human being to get a blood meal for nurturing the
eggs. Each of the mosquito species has its preferred distinct habits. But the Anopheles
mosquitoes prefer aquatic habitats and lay and hatch eggs in tropical countries during rainy
periods.

Areas with longer mosquito lifespans endure prolonged periods of mosquito bites. In
case the mosquito has a longer lifespan, it develops a strong human-biting habit, a fact that
explains why Africa accounts for about 90% of the world's total malaria cases. Further, the
transmission is effected by the climatic conditions that threaten their survival. For example,
temperature, rainfall pattern, and humidity. Mostly, the transmission is at a peak during rainy

seasons.



Therefore, preventing, and eradicating malaria infection is the goal of the WHO. It is
recommended that all people at risk of malaria should be protected with effective vector
control. Lee et al. (2018) conducted a study to examine the relationship between malaria
infection and other demographic factors. They revealed that there is a significant association
between malaria incidence and factors such as geographical region, age, income, and health
status. Further, Miazgowicz et al. (2018) established that the Anopheles mosquitos survive
and are dominant in rainy seasons. During this period, there are more cases of malaria
recorded in tropical areas such as Africa.

This study aims to examine if there is a relationship linking malaria infections with
age and regions. The study will employ the quantitative technique. The logistic regression
will be utilized to estimate the effect of age and region on malaria infections (Gasso, 2021).
This model is used when the dependent variable is binary or dichotomous (“Yes” or “No”).
There are three variables of interest in this study: infection status, age, and region. The
dependent variable is the status measured as “Yes” if there is an infection, or “No” if there is
none. The independent variables are the age (in years) and the nominal region (based on
actual geography).

Research question: Does geographical region and age predict malaria infections?

Hypothesis:

@ HO: There is no association linking malaria infection with age and region.

@ H1: There is an association linking malaria infection with age and region.

The status is nominal/categorical, age is interval/quantitative, and the region is a
nominal variable.
Logistic Regression

Table 1



Descriptive statistics for region

Region
Frequenc Valid Cumulative
y Percent Percent Percent
Valid il 83 29.6 29.6 29.6
2 71 25.4 25.4 55.0
S 74 26.4 26.4 81.4
4 52 18.6 18.6 100.0
Tota 280 100.0 100.0
|
Table 2
Descriptive statistics for malaria
Malaria
Cumulative
Frequency Percent Valid Percent Percent
Valid 0 182 65.0 65.0 65.0
1 98 35.0 35.0 100.0
Total 280 100.0 100.0
Table 3
Logistic Regression, Step 0
Variables in the Equation
B S.E. wald df Sig. Exp(B)
Step 0 Constant -.619 125 24.410 1 .000 .538
Table 4
Logistic Regression, Step 1
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 1° AGE -.010 .009 1.173 1 279 .990
REGION -.100 116 .748 1 .387 .905
Constant .043 .499 .007 1 .932 1.044

*Variable(s) entered on step 1: AGE, REGION.

The Wald chi-square = 24.410, p = 0.000. Since the p-value is smaller compared to

alpha = 0.05, the null hypothesis is rejected. Hence, there is a significant association linking

malaria infection with age and region.

The logistic regression equation is



Log (Malaria) = 0.043 — 0.100*Region - 0.010*Age

When malaria infection is on the logit scale, it implies that there is a relationship
linking age and region with malaria. For every one-unit decrease in the region, a 0.100
decrease in the log-odds of malaria infection is expected while keeping the age constant.

Conclusively, the odds ratio is 0.905, implying that if a person comes from a region
(= 1), the odds of them having malaria is 0.905. Also, for every one-unit decrease in age, a
0.01 decrease in the log odds of malaria infection is expected while keeping the region
constant. Its odds ratio is 0.990, suggesting that older people are more likely to be infected

with malaria.
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