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This report continues the research work carried out by the Department of Pediatrics
Nel Odessa National Medical University, in finding out the optimal ways to prevent a
number of chronic diseases associated with geopathogenic zones of the Odessa region
[1,2]. The relevance of the topic is due to a new methodological approach to the study
of public health, taking into account Geographic Information Systems (Geographic
Information System), or GIS. Geographic information systems are a complex form of
mapping software that allows users to visually display input data associated with an
assigned project. The visual display of data allows users to see the geographic groups
of patient demographics in a new way.

Brittni Brown's review [3] on the introduction of GIS technology in US health care
emphasizes the importance of visualizing a number of demographics and the ability of
the new method to detect clusters of certain diseases.

The aim of this study was to study the features of the epidemiology of cystofibrosis
(CF) and acute lymphoblastic leukemia (ALL) in the Odessa region based on local GIS
information.

It is known that specific mutagens for the gene / genomes of cystic fibrosis, acute
lymphoblastic and myeloblastic leukemias, lymphogranulomatosis have not been
presented yet. Thus, such mutations occur spontaneously and evenly distributed among
the population. This paper uses the GIS method in the clinical observation and analysis
of the prevalence of cystic fibrosis (CF) and acute lymphoblastic leukemia (ALL) in
children in different regions of Odessa region in the period from 2016 to 2021 (t =5
years).

Basic data. In total, the study included 50 children with CF and 89 children with
ALL. The prevalence of CF in the Odessa region (including Odessa) was 11.53 cases
per 100 thousand children. The recalculation of the values of the indicator by
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geophysical zones of the Odessa region showed a predominant distribution in the
Transdnistrian - 14.61 and Forest-steppe - 11.96 zones. The minimum indicator is
marked in the Steppe zone - 5.97. For Odessa, this figure was 9.21. The highest values
of CF prevalence were found in Saratsky - 110.99 and Lyman districts of the
Transnistrian zone, as well as in Kodymsky - 36.39 and Podolsk - 38.28 districts of the
Forest-Steppe zone (figure 1).
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Figure 1. Uneven geographical distribution of CF cases in the Odessa region

The prevalence of ALL in the Odessa region (including Odessa) was 3.81 cases per
100 thousand children. The recalculation of the values of the prevalence of ALL in the
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geophysical zones of the Odessa region revealed the presence of significant disparities.
Thus, for the Forest-Steppe zone the indicator was 1.68 cases per 100 thousand
children; for the Steppe zone - 0.39 and for the Transdnistrian zone - 3.01. For Odessa,
this level was 6.46. The highest prevalence of ALL - 10.76 was found in Kodyma
district of the Forest-Steppe zone of Odessa region, and in Artsyz district - 6.29
(Transdnistrian zone).

The involvement of the Forest-Steppe and Transnistrian zones in the formation of
the highest prevalence of diseases of the pediatric population of CF and ALL can be
explained by local GIS data, according to which these zones have a number of
territorial geophysical features. For the Forest-Steppe zone, they include
hydrogeological anomalies, altered magnetic and gravitational fields, point increases
in uranium, radon, radium, mercury, lead and Zn, Co, Mo deficiency. And the
Transnistrian zone is characterized by the presence of structural-tectonic and
hydrogeological anomalies with ammonia and nitrate pollution of underwater waters
and soil contamination with pesticides.

Conclusions:

1. The use of GIS method for epidemiological assessment of CF and ALL in
children in different physical and geographical areas of Odessa region (Forest-Steppe,
Steppe and Transnistrian) revealed significant fluctuations in the cumulative
prevalence of these diseases in children living in these areas.

2. Steady excess of the average regional incidence of CF and ALL in the Baltic,
Kodyma, Podolsk, Saratov and Artsyz districts of Odessa region corresponds to the
cartography of previously known territorial structural-geological, geophysical,
landscape-geological and hydrogeochemical anomalies.

3. The phenomenon of heterogeneity in the distribution of patients with CF and
ALL in different physical-geographical zones and administrative districts of Odessa
region identified by the GIS method requires further study to develop effective
preventive sanitary and hygienic programs.

4. The obtained data confirm the high informativeness of the inclusion of GIS data
in IT technologies of medical statistics. Its ability to assess the prevalence of diseases,
their relationship with the administrative and territorial features of the region and its
geo-physical parameters.

5. The inclusion of GIS data in the development of local preventive measures to
reduce the incidence of CF and ALL should increase the effectiveness of preventive
measures developed by local health authorities.
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