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ARTICLE INFO Abstract

Background. Climatic and geomorphological characteristics of a region are vital
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factors in the regional spread of diseases. Geographic Information System (GIS) is a
useful tool for studying cancer epidemiology. This study was conducted with the
aim of investigating the prevalence of childhood leukemia in Khuzestan based on
10-year GIS data of temperature, wind speed and dust level.

Methods. The medical characteristics of all cases of leukemia in children admitted
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to Bagai 2 Ahvaz Hospital, which were diagnosed with leukemia for the first time.
We collected what was diagnosed.

Results. Five hundred and twelve children had acute lymphoblastic leukemia (ALL)
and 100 children had acute myeloblastic leukemia (AML). The year 2015 had the
highest and the year 2018 the lowest ALL rate. The peak of AML was in 2013 and
the lowest was in 2018. Central cities had the highest mean particulate matter,
temperature, wind speed, and the highest rate of leukemia.

Conclusion. The results show that dust, temperature and wind speed are related to
the prevalence of childhood leukemia in Khuzestan, Iran.

Practical Implications. A wide range of environmental and genetic factors can play
a role in the occurrence of cancer, so additional studies are needed to confirm the
effect of particles and environmental factors such as temperature and dust on the

occurrence of cancer.
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Extended Abstract

Background

Cancer is one of the leading causes of death and
disability worldwide. More than 30 thousand people
die of cancer in Iran. Leukemia is the most common
type of cancer in children under 15 years of age.
Studying the geographic effects of a region on the
prevalence of cancer is of particular importance for
disease control. Cancers are among the diseases that
are affected by age, gender, race and environmental
factors. Since the prevalence of leukemia and other
public health effects can be related to geography,
GIS mapping can greatly assist in the management of
this disease. In Iran, there is lack of study on the
correlation between geographical characteristics of
the southwest parts and leukemia prevalence. Since

the rate of leukemia in Khuzestan children is
relatively high, it was decided to investigate
childhood leukemia based on 10-year GIS data.

Methods

The information of children with various types of
leukemia was extracted from the information system
of Shahid Beqaei Hospital 2 in Ahvaz from 2009 to
2019. Inclusion criteria were children under 2 years
old who were diagnosed with leukemia for the first
time. The geographic information system is the
location of the data, according to the geographic
coordinates, where the results of the study are
displayed in the form of maps and statistical
graphics. The data of this research is two parts:
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descriptive information of patients: age, sex, type of
cancer and place of residence, which was analyzed
using software (SPSS). Geographical and
demographic data were extracted from the publicly
available archives of Iran  Meteorological
Organization and Iran Statistics Center, respectively.
GIS data analysis was done using ArcGIS (10)
software (Esri). The spatial data was finally extracted
with the help of vector maps and analyzed by spatial
overlap. In this study, all patient information
remained confidential. This study has been approved
by the ethics committee of Jundishapur Ahvaz
University of Medical Sciences, with the ethical code
IR.AJUMS.REC.1398.257.

Results

Out of 512 patients, 237 girls and 275 boys were
ALL. ALL was the most common type in the age
group of 5 to 10 years. There was a significant
correlation between gender and ALL (P<0.05). Also,
the age group of 1 to 3 years had the most cases of
AML, but in AML there was no significant
relationship between gender and infection. Other
types of leukemia were equal between age groups. It
was observed in this study that the incidence of blood
cancer was increasing until 2016. After this year,
according to the Mankandal coefficient, rainfall has

increased in various cities of Khuzestan such as
Ahvaz, Abadan, Omidiyeh, Mahshahr, Dezful,
Shushtar and Behbahan.

Conclusion

Analyzing types of leukemia in children and
comparing it with temperature, wind and particle
dispersion maps of the province in 2009 to 2018
showed that central and southern cities such as
Ahvaz and Shadgan have the highest rates, and
northern and eastern cities such as Indika and
Handijan have the lowest rates. According to the
results of this research and by looking at the possible
effects of temperature on the prevalence rate of
leukemia in Khuzestan province, it was found that an
increase in temperature may play a role in increasing
the incidence of this disease, although this result
needs further investigations in different regions. The
limitation of the current study is that only 22 cities
were investigated, which can increase the chance of
bias in the study. It should be noted that additional
studies are needed to confirm the effect of dust and
environmental factors by determining the type of
particles or the effect of temperature on the
occurrence of cancer. Addressing this issue in future
studies is suggested.
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