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ABSTRACT

KEYWORDS

Pulmonary tuberculosis remains one of the major epidemiological and
social problems of the global healthcare system. The risk of disease spread
is especially high in densely populated regions with active migration
processes. Andijan region is considered one of such territories with high
population density and urbanization.

Aim. To conduct a retrospective analysis of the long-term dynamics and
territorial epidemiological characteristics of pulmonary tuberculosis
incidence in Andijan region during 2015-2025.

Materials and Methods. Retrospective epidemiological, statistical, and
comparative analysis methods were used in the study. Official statistical
data of the Sanitary-Epidemiological Service of Andijan region for 2015-
2025 were analyzed. Incidence rates were calculated per 100,000
population, and territories were classified according to epidemiological
risk levels.

Results and Discussion. The study revealed an overall decreasing trend
in pulmonary tuberculosis incidence; however, epidemic increases were
observed during 2015-2017 and in 2019. The incidence rates were
unevenly distributed across territories. The highest indicators were
recorded in Khanabad city, Kurgantepa, Andijan, and Jalakuduk districts.
High incidence rates were associated with population density, migration
activity, and socio-demographic factors.

Conclusions. Pulmonary tuberculosis incidence in Andijan region is
characterized by territorial heterogeneity and persistent epidemic activity
in high-risk areas. Strengthening early detection, targeted screening,
contact monitoring, and preventive measures is essential for reducing
morbidity.
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Introduction
MHOTI'OJIETHSISI AMHAMUKA U TEPPUTOPUAJIBHBIE SITMAEMUOJIOT'NYECKHUE
OCOBEHHOCTHU 3ABOJIEBAEMOCTMH TYBEPKYJIE30M JIETKHUX B
AHJIMDKAHCKOM OBJIACTH (2015-2025 rr)
AbGnaypamuaoa 3yxpa XKacypOek ku3u
kadenpa snugemuonorun TTMY

XamzaeBa Humydap TomremupoHa
cTapimii npenogaBatenb kadenpsl sruaemuoiaorud TITMY, PhD

Kyp6anuszoBa Manuka OpanbacBHa
accucTeHT Kadeapsl sanuaemuoaoruun TITMY
TamKeHTCKUI ToCy 1apCTBEHHBIN MEUIMHCKUIN YHUBEPCUTET, T.
TamkenT, Pecriy6iinka Y306ekucran

AHHoOTaIus

TyGepkyné3 nérkux octaéTcsi OHON U3 BaXKHEUIIUX AMHUIEMUOIOTUYECKUX U COIMANBHBIX MPOOIeM
I00ANBHOM CHUCTEMBI 3/paBooXpaHeHus. OCOOCHHO BBICOKHMH PHUCK pacrpocTpaHeHUs WHOEKIu
COXpPaHSAETCS B TYCTOHACEIEHHBIX M MUTPAIMOHHO-aKTUBHBIX peruoHax. AHIWKaHCKas 00JacTb
OTHOCHUTCS K PETHOHaM C BBICOKOW IIJIOTHOCTBIO HACEIICHUS M AaKTUBHBIMH MUTPAIIMOHHBIMHU
MpoIeccCamH.

Heas. [IpoBecTH peTpOCHEKTUBHBIN aHAIN3 MHOTOJICTHEH JMHAMUKH 3a00J1€BAEMOCTH TYOCPKYIE30M
JETKUX U TEPPUTOPUATBHBIX SMUAEMHOIOTHUYECKUX 0coOOeHHOCTEN B AHIM)aHCKOM obnacTu 3a 2015-
2025 ronapl.

Marepuanbl 1 MeTOABI. B nccneoBaHNM UCIIONB30BaHbI PETPOCIEKTUBHBIN SMTHUIEMUOIOTHYECKUH,
CTaTUCTUYECKUN M CPAaBHUTENBHBIM METOJbl aHanu3a. M3ydeHbl oQullManbHbIE CTAaTUCTHYECKHE
nanable CaHUTApHO-3MUIEMHOJIOTHYECKON CiyObl AHuxkaHckoil obmactu 3a 2015-2025 rofsl.
HnTeHcHBHBIE TOKa3aTeny 3a00J1€Ba€MOCTH pacCcUUThIBaICh Ha 100 ThICSY HaceNeHus!, a TEPPUTOPUHN
pacipeessiuch Mo YPOBHSM SIUIEMUOTIOTHIECKOTO PHCKA.

Pe3yabTaTsl M o0cy:kaeHue. Pe3ynbTaThl HCClIEIOBAaHUS TOKa3ald, 4YTO, HECMOTPs Ha OOIIyIO
TEHJIEHIINIO K CHM KEHHUIO 3a001eBaeMocTH, B 2015-2017 u 2019 romax HaOIr0aIUCh SIIUAEMUYECKUE
noabEéMbl. [lokazarenu 3a0071€Ba€MOCTH pacpeieisIuCh HEPAaBHOMEPHO M0 TeppuTopusim. Hanboree
BBICOKHE TIOKA3aTeNd 3aperucTpupoBaHbl B ropoae Xanaban, KyprantenuHckoMm, AHIMKAHCKOM U
Jl>xanaky1yKCKOM pailoHax. YCTaHOBJIEHO, YTO BBICOKas 3a00J€BaEMOCTh CBsI3aHA C IUIOTHOCTBHIO
HACEJICHHU s, MUTPAIMOHHBIMH MPOIIECCAMU U COIUANTBHO-AeMOorpadudecKuMu hakToOpaMu.

BoiBoabl. 3abosieBaeMOCTh TyOepKyn€3oM JETKUX B AHIMKAHCKOW OO0JIACTH XapaKTepU3yeTcs
TEPPUTOPUATILHON HEPABHOMEPHOCTHIO U COXPAHEHHWEM AKTUBHOCTH SIUJEMUYECKOIO IMpollecca B
OTJIETTLHBIX pPAalOHAaX BBICOKOTO pucKa. JIJis CHUXEHHUs 3a00JIeBa€MOCTH HEOOXOIMMO YCHIICHHE
paHHEro BBISBICHUS, CKPUHHMHTA, MOHHUTOPHMHTA KOHTAaKTHBIX JIMII W MPOOUIAKTHICCKUX
MEpONPHUSITHH.

KuroueBble ciioBa: TyOepkys€3 NErkux, SMUAEMHOIOIMUYECKUN aHalu3, TMHAMHUKa 3a00J1€BaeMOCTH,
TeppUTOpUATbHBIE  OCOOEHHOCTH, PETPOCNEKTUBHBIM  aHANMW3, WHTCHCHUBHBIH  IIOKa3aTelb,

AHgmxanckast 0071aCThb.
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Introduction

Pulmonary tuberculosis remains one of the most significant infectious diseases worldwide and
continues to represent a major epidemiological and social challenge for global public health systems.
According to the World Health Organization, tuberculosis is diagnosed in millions of individuals
annually and remains associated with high rates of morbidity, disability, and mortality [1]. The risk of
tuberculosis transmission remains particularly high in densely populated, highly urbanized regions and
areas characterized by active migration processes [2].

In the countries of Central Asia, including the Republic of Uzbekistan, pulmonary tuberculosis
continues to be an important epidemiological problem. Despite the strengthening of anti-tuberculosis
preventive and epidemic control measures in recent years, the persistence of relatively stable incidence
rates in certain territories indicates the complexity of the epidemic process [3]. Uneven territorial
distribution of the disease may be associated with population density, socio-economic and living
conditions, migration, the level of urbanization, and the effectiveness of early diagnostic systems.
The Andijan region is one of the most densely populated territories of the Fergana Valley. Intensive
urbanization, active internal and external migration, high population density, and extensive transport
connections create favorable conditions for the spread of airborne infections, including pulmonary
tuberculosis [2]. Persistently elevated incidence rates in certain districts necessitate the identification
of epidemiologically high-risk areas and the implementation of targeted preventive interventions.
Therefore, a retrospective epidemiological analysis of the long-term dynamics and regional
characteristics of pulmonary tuberculosis incidence in the Andijan region is of considerable scientific
and practical importance.

Aim of the study: To conduct a retrospective epidemiological analysis of the long-term dynamics of
pulmonary tuberculosis incidence in Andijan region during 2015-2025, regional distribution
characteristics, and factors influencing the formation of the epidemic process.

Materials and methods. Retrospective epidemiological, statistical, and comparative analysis methods
were used in the study. Official epidemiological and statistical data on pulmonary tuberculosis
incidence in Andijan region during 2015-2025 were retrospectively analyzed. The study materials
included annual reports of the Andijan Regional Department of Sanitary-Epidemiological Welfare and
Public Health, district-level incidence indicators, and demographic statistical data.

Incidence rates were calculated per 100,000 population. Periods of epidemic increase and decline were
assessed using long-term dynamic analysis. Regional differences were studied based on comparative
epidemiological analysis. According to the epidemiological risk level, the territories were divided into
three groups:

. high incidence rates (>30.0);

. moderate incidence rates (20.0-30.0);

. low incidence rates (<20.0).

Statistical processing included incidence indicators, mean values, and long-term trend analysis
methods. The obtained results were presented using tables and diagrams.

During the study, bioethical principles were observed and no personally identifiable information was
used.
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Results. A retrospective epidemiological analysis of pulmonary tuberculosis incidence among the
population of Andijan region was conducted. Comparison of incidence results during 2015-2025 based
on intensive indicators per 100,000 population revealed that the incidence rates in 2015 were
considerably higher than in subsequent years. Despite the general declining trend in incidence, several
periods of epidemic increase and decrease were identified in the long-term dynamics of the epidemic
process.

Two major epidemic increase periods were mainly observed in the incidence dynamics. The first
epidemic increase was recorded during 2015-2017, when the incidence rate remained between 39.9
and 35.9 per 100,000 population. During this period, incidence indicators were relatively high and
characterized by active epidemic transmission. Subsequently, the incidence rate decreased to 25.0 in
2018.

The second epidemic increase was observed in 2019, when the intensive incidence rate rose to 36.5 per
100,000 population. This was considered one of the highest repeated increases during the analyzed
period. Following this increase, incidence sharply decreased in 2020-2021, reaching 18.1 and 16.4,
respectively (Figure 1).

Beginning from 2022, a repeated increase in incidence was observed. In particular, the intensive
incidence rate reached 21.5 in 2022, 23.2 in 2023, and 24.4 in 2024. In 2025, the incidence rate
remained almost stable at 24.3 per 100,000 population. This situation indicates relative stabilization of
the epidemic process.

The results of the long-term dynamic analysis demonstrated the presence of two major epidemic
increase periods and a relatively stable trend of the epidemic process in subsequent years.

45.0
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30.0
25.0 243

20.0

15.0
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0.0
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Figure 1. Long-term analysis of pulmonary tuberculosis incidence among the population of
Andijan region during 2015-2025 (per 100,000 population).

At the next stage of the study, the following findings were identified during the district-level analysis
of pulmonary tuberculosis incidence rates in the Andijan region.
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PULMONARY TUBERCULOSIS INCIDENCE RATES BY DISTRICT
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Figure 2. Results of the analysis of pulmonary tuberculosis incidence rates by districts in
Andijan region during 2015-2025 (intensive indicators).

A retrospective epidemiological analysis of pulmonary tuberculosis incidence by districts in the
Andijan region revealed an uneven territorial distribution of incidence rates. According to the analysis
results, the intensive incidence rates in certain districts were found to be higher than the regional
average indicators.
The highest average intensive incidence rates were recorded in Khanabad city (43.82), Kurgantepa
district (36.88), Andijan district (32.15), Jalakuduk district (31.79), Pakhtaabad district (30.33), and
Khojaabad district (30.22). In these territories, high epidemic activity and persistent incidence rates
were identified. The high incidence indicators may be associated with high population density, active
migration processes, socio-economic conditions, the presence of risk groups among the population,
and in some cases, delayed diagnosis of the disease.
Moderate incidence rates were observed in Andijan city (28.23), Izboskan district (26.62), Bulogboshi
district (26.30), Asaka district (25.21), Baligchi district (24.85), Oltinkol district (24.02), Boz district
(23.46), and Shahrixan district (23.40). Although the epidemiological situation in these territories was
relatively stable, the persistent incidence rates indicate the need to strengthen preventive measures.
The lowest incidence rates were identified in Marhamat district (20.08) and Ulugnor district (22.81).
These territories were characterized by lower incidence intensity compared to other districts.
The district-level analysis revealed that pulmonary tuberculosis incidence was unevenly distributed
across the region, with higher epidemic activity observed in certain territories. The findings also
demonstrated the necessity of strengthening targeted preventive measures and early detection activities
in high-risk areas.
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Discussion

In this study, the long-term dynamics and regional epidemiological characteristics of pulmonary
tuberculosis incidence in the Andijan region during 2015-2025 were retrospectively analyzed. The
obtained results demonstrated that despite the overall declining trend in incidence over the years, the
epidemic process was characterized by uneven and periodic increases. In particular, epidemic increase
periods were identified during 2015-2017 and in 2019.

The study results are consistent with both international and local research findings. International
epidemiological studies have reported that tuberculosis occurs more frequently in densely populated,
highly urbanized regions and territories characterized by active migration processes [1]. According to
these studies, social inequality, urbanization, population density, and migration movements are
important epidemiological factors contributing to the spread of tuberculosis. These factors maintain
the continuous transmission of airborne infections [1].

The geographical and demographic characteristics of the Andijan region also play an important role in
the formation of the epidemic process of pulmonary tuberculosis. The Andijan region is one of the
most densely populated territories of the Fergana Valley, and the high population density together with
active migration flows create favorable conditions for disease transmission [2]. In particular, the high
incidence rates observed in Khanabad city and in Kurgantepa, Andijan, and Jalakuduk districts may be
associated with high population density, as well as intensive transport and trade connections in these
territories.

The district-level analysis demonstrated an uneven distribution of incidence rates. The highest average
intensive incidence rates were recorded in Khanabad city (43.82), Kurgantepa district (36.88), Andijan
district (32.15), and Jalakuduk district (31.79), whereas the lowest rates were observed in Marhamat
district (20.08) and Ulugnor district (22.81). These findings indicate that the formation of the epidemic
process is associated with the socio-demographic and economic characteristics of the territories.
Studies conducted by Uzbek researchers have also reported an uneven territorial distribution of
tuberculosis incidence, with higher rates particularly observed in densely populated and highly
urbanized areas [3]. Researchers have explained this phenomenon by socio-economic living
conditions, migration processes, delayed diagnosis of the disease, and the presence of risk groups
among the population.

Furthermore, the sharp decline in incidence rates during 2020-2021 may be associated with quarantine
restrictions, reduced migration flows, and strengthened sanitary-hygienic measures during the COVID-
19 pandemic. However, the subsequent increase in incidence beginning from 2022 may be explained
by the restoration of medical consultations in the post-pandemic period, activation of latent reservoirs,
and expansion of diagnostic coverage.

Conclusions

The retrospective epidemiological analysis of pulmonary tuberculosis incidence in the Andijan region
demonstrated that the disease incidence was unevenly distributed across the territories and that the
epidemic process was closely associated with socio-demographic and migration-related factors.
Strengthening targeted screening, early detection, contact monitoring, and sanitary-educational
activities in high-risk areas is of great importance for stabilizing the epidemiological situation.
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