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Abstract

Relevance of the problem.

Public health has always been and remains the primary criterion for the
socioeconomic development of society, and its preservation and strengthening is
one of the main priorities of state policy. The Basic Law of the Constitution, the
Law "On the Sanitary and Epidemiological Welfare of the Population," stipulates
that citizens have the right to a favorable living environment (the natural
environment, working conditions, living, living, and recreational), factors that
must not have a dangerous or harmful effect on the human body of present and
future generations.

The environmental and hygienic situation in the regions is assessed as critical,
driven by deteriorating air quality, drinking water, and soil quality in populated
areas, declining nutritional quality and nutritional status, social and living
conditions, and the level of healthcare development and quality of medical care,
requiring radical change. This is particularly relevant for residents of 22 cities
with a population of 14.3 million, where atmospheric chemical concentrations
exceed 10 MACs. Approximately 73% of the country's population (109 million
people) live in unfavorable environmental conditions in Uzbekistan, including
residents of Tashkent.

A number of studies by domestic and foreign authors have shown negative
consequences for the health of the population in connection with the quality of
the environment, and health itself is considered as a criterion for the quality of
the living environment and the effectiveness of environmental protection
measures.
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The most significant environmental factor for humans is the atmospheric air of
populated areas and its qualitative composition. At least 10 million tons of
chemical emissions enter the atmosphere of the Republic of Uzbekistan annually,
the largest contributors being sulfur dioxide (up to 35%), carbon monoxide (up
to 30%), hydrocarbons (1.2%), nitrogen oxides (1%), and specific pollutants (up
to 2%).

The scientific literature has accumulated significant data on changes in the levels
and structure of morbidity in ecologically disadvantaged areas; in particular, the
frequency of visits to medical institutions for diseases of the respiratory system,
circulatory system, skin, and subcutaneous tissue increases by 2-4 times.

Most of the works are devoted to the study of the health of children living in the
zone of intensive air emissions from industrial enterprises: the incidence rates are
growing, a 2-3-fold increase in diseases of the blood and circulatory system,
congenital malformations, bronchial asthma by 1.5 times, pneumonia and acute
respiratory viral infections have been noted.

Today, risk assessment methodology is widely accepted for environmental
factors and public health, particularly in the context of chronic exposure to
industrial atmospheric pollutants. Research assessing public health risks from
exposure to atmospheric chemicals in large industrial centers has demonstrated
regional differences in environmental and health conditions, and the need to
assess the comprehensive impact of chemicals on the body in each region, taking
into account the multifactorial impact of chemicals.

The population of certain rural areas located near industrial centers experiences
additional anthropogenic load and is exposed to a higher risk of developing
various pathologies in the population, and existing socio-economic, industrial,
sanitary-hygienic and medical differences between the city and the village can
only exacerbate the incidence rates of rural residents.

Available literature provides data on rural morbidity for individual regions of the
Republic of Uzbekistan or based on their occupational status: machine operators,
field and crop growers, and poultry farmers. Studies assessing the health status of
the rural population and its relationship to air quality are lacking.
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The objective of the study was to conduct a hygienic assessment of the risk of air
pollution in rural areas adjacent to a major industrial center and its impact on
public health to provide a scientific basis for medical and preventive measures.

Research Objectives

To provide a hygienic assessment of the levels and dynamics of air pollution from
stationary sources in Tashkent and adjacent rural areas for the period from 2022
to 2025.

To study long-term morbidity levels in the city and surrounding rural areas for
2022-2025.

To assess the health risk to the population from chemical air pollution emitted by
stationary sources in Tashkent city, suburban and control areas.

To justify a set of medical, preventive and social hygienic measures to preserve
and strengthen the health of the population living in adjacent rural areas.

Research Results

Tashkent region is a traditional agricultural region with developed industry and
processing in the region. Priority air pollutants in the region, its districts and in
the city of Tashkent are common ones, typical for all industrial sources:
suspended substances, carbon monoxide, sulfur and nitrogen dioxides. In
Tashkent, excess concentrations of carbon monoxide up to 5 MAC are constantly
recorded with specific pollutants - hydrogen sulfide (up to 1.4 MAC), carbon
disulfide (up to 1.3 MAC), phenol (1.4 MAC) and formaldehyde (up to 5.8
MAC). The air pollution index for the studied period ranged from 14.2 to 6.0,
with an average long-term value of 9.53. Identical chemical substances in the
atmospheric air in the region were determined in concentrations below the MAC
[ZA - within 6.4-2.7 with an average long-term value of 4.02.

In rural areas of the region, the volume of gross air emissions into the atmosphere
from industrial facilities is insignificant (no more than 0.6 thousand tons per
year). The population of the suburban and adjacent areas with the industrial center
of Tashkent are subject to additional anthropogenic and geochemical load from
the city's enterprises due to atmospheric air pollution with chemicals not typical

150 | Page



Modern American Journal of Medical and

Health Sciences
ISSN (E): 3067-803X
iy Volume 01, Issue 08, November, 2025

USA
Website: usajournals.org
This work is Licensed under CC BY 4.0 a Creative Commons Attribution
4.0 International License.

* k kK Kk

for local industry. All the studied chemicals were determined in atmospheric air
samples of the suburban Tashkent district. Total typical pollutants (suspended
solids, carbon monoxide, sulfur and nitrogen dioxides) in concentrations from
0.38 mg/ m3 (sulfur dioxide) to 1.0 mg/ m3 (carbon monoxide); the API due to
typical pollutants was 2.43. Specific substances of air emissions from enterprises
in Tashkent were determined in the following concentrations: phenol (1.2 MPC),
carbon disulfide (1.3 MPC), formaldehyde (1.5 MPC), hydrogen sulfide (up to
1.0 MPC) and their specific contribution to the API for the studied period ranged
from 38.6% to 71% (5 = 65%), amounting to a total of 10.27 units.

Long-term dynamics of population morbidity rates in the region indicate
deterioration of their health due to a significant increase in overall morbidity
+43.3% (from 98302.7 to 140817.2 per 100 thousand people) and primary +9.7%
(from 60306.8 to 66131.5). The most significant increase was noted in rural areas:
overall +82.3%) (from 82806.1 to 150965.8 per 100 thousand people), and
primary +13.7%) (from 47419.4 to 53946.7) with a consistently high level in the
city of Ryazan: overall from 135239.8 to 134433.7 (0.6%) and primary from
90980.0 to 84346.8 (- 7.3%).

An analysis of morbidity in age groups of the region's population for the same
period revealed a significant growth rate among children: overall +73.6% and
primary +61.9%; accordingly, among adolescents +90.4% and +78.5%, while
among the adult population +32.4% and +3.2%.

In the suburban and adjacent areas of the city, the incidence of the population as
awhole and by age group (children, adolescents and adults) is significantly higher
(p < 0.05) than the indicators in the control area for diseases of the respiratory
system, circulatory system, blood and hematopoietic organs, and congenital
malformations.

A reliable, direct, strong, and moderate correlation was established between gross
air emissions of chemicals into the atmosphere from stationary sources and
individual emission components (suspended substances, CO) and the incidence
of various classes of diseases in the population as a whole and in children,
primarily diseases of the respiratory system, blood and hematopoietic organs,
neoplasms, endocrine system diseases, and congenital malformations (p<0.05).
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A similar picture was revealed in a correlation analysis of morbidity and gross air
emissions in Tashkent city and the suburban district (p<0.05). In the control
district, such a correlation was not established for any of the indicators.

The assessment of the risk of chronic exposure to chemicals polluting the
atmospheric air in Tashkent city and its suburban Tashkent district showed that
the most susceptible organs are the respiratory system, circulatory system, child
development processes, eye diseases, blood and hematopoietic organs and
associated additional morbidity; in Tashkent city as a whole, the average level of
additional morbidity (per 100 thousand population) for respiratory diseases was
35.0 and for circulatory system diseases 318.7, which 1s 1.7 and 3.7 times
(respectively) higher than the data in the control district; in the suburban district
these indicators were 44.7 and 278.2, respectively, against 21.0 and 85.7 in the
control district, i.e. the increase in respiratory diseases was 2.1 times and in
circulatory system diseases 3.2 times (P < 0.05).

Conclusions

The assessment of damage from chronic exposure to chemicals in the atmospheric
air due to additional mortality revealed its increase in the city of Tashkent by
+7.8% and in the suburban district by +5.1% against 1.9% in the control district;
in general, its increase in the region due to three municipalities amounted to
+2.5% or 8938 people. The main contribution to the additional morbidity of the
population from respiratory diseases is made by suspended substances, being the
reason for the primary visit to health care institutions in Tashkent in 93% of cases
and in 100% of all chronic bronchitis; in the suburban district, respectively,
69.7% and 100%. No less significant is the role of nitrogen dioxide in the
additional visits to health care institutions due to diseases of the circulatory
system, primarily myocardial infarction (in the city of Tashkent - 77.5% of cases
and in the suburban district - 82.9%). Additional overall mortality in the studied
municipalities of the region in 51.3%—65.3%-91.2% of cases is due to exposure
to suspended matter.

The incidence of disease in the industrial center of Tashkent and adjacent rural
areas is growing against a backdrop of deteriorating socioeconomic status and

152 |Page



Modern American Journal of Medical and

Health Sciences
ISSN (E): 3067-803X
iy Volume 01, Issue 08, November, 2025

USA
Website: usajournals.org
This work is Licensed under CC BY 4.0 a Creative Commons Attribution
4.0 International License.

* k kK Kk

lifestyle. The average monthly wage is 10-25% below the subsistence level, less
than half of respondents have access to transportation and communications, and
the average standard of sanitary and technical improvements in housing in the
region is 68.0%. The lifestyle and way of life in rural areas does not meet the
parameters of a healthy lifestyle by many criteria: half of respondents noted an
unsystematic, unbalanced, and inadequate diet and a lack of regular physical
activity; 75% suffer from insufficient or inadequate sleep; 40% of respondents
are dependent on nicotine , 34% are excessive alcohol users. Stressful situations
have a significant impact, the consequences of which most respondents are unable
to cope with using adequate methods and means.
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