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Abstract

Leukemia is considered one of the diseases that constitute a public
health problem due to the increasing incidence rates and the spatial
variation in its distribution, making the prediction of incidence rates an
important tool for supporting health planning and making appropriate
decisions. Since leukemia incidence data represent count data, which
generally follow the Poisson distribution, the Poisson model was employed
together with the Poisson co-kriging technique to utilize the spatial
correlation between the primary variable represented by leukemia types
and the auxiliary variable represented by lymph node enlargement, with
the aim of improving the accuracy of spatial prediction. The study aims to
identify the factors affecting the risk of leukemia, as well as to determine
the overall incidence rate according to age and to monitor any temporal
increase in incidence rates among patients based on the application of the
cross-variogram function and by relying on the primary variables of
leukemia types and a secondary (auxiliary) variable represented by lymph

node enlargement data, which plays a major role in causing leukemia.

The data adopted in this research are real data collected in Mosul, Iraq. The
study sample consisted of 256 real records of leukemia patients obtained
from the medical records of the Nuclear Oncology Hospital in Mosul City
during the year 2020. The data included: age, sex, leukemia type, clinical
symptoms, and lymph node enlargement. The study included the three
most common types of leukemia: Acute Lymphoblastic Leukemia, Acute
Myeloid Leukemia, and Chronic Myeloid Leukemia. Different prevalence
rates were recorded for the different types of leukemia. The proposed
model is based on formulating a mathematical model for the covariance

function with the aim of improving joint spatial prediction for values at



unsampled locations. Through cross-validation in joint spatial prediction
and error validity criteria, small values supporting the prediction process
were obtained. The results showed an improvement in prediction accuracy
and the stability of risk values compared with conventional imputation
methods. The study contributes to providing an appropriate spatial model
for health statistical data, thereby enhancing epidemiological surveillance
and the management of health interventions in a more accurate and

efficient manner.
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