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Abstract: Background. Gallstone disease (GSD) is one of the most prevalent disorders of the biliary system
and represents an important clinical and public health problem, particularly in older adults. Age-related metabolic
changes and the accumulation of chronic diseases may substantially modify the risk, clinical presentation, and
course of GSD. The assessment of comorbidity patterns may therefore contribute to the earlier identification of
high-risk individuals and the optimization of preventive strategies. Objective. To evaluate the structure of comorbid
conditions and their association with gallstone disease among adults aged 60-75 years in the Fergana Valley of
Uzbekistan. Materials and Methods. A population-based observational study was conducted among residents aged
60-75 years in Fergana, Uzbekistan. Epidemiological, clinical, laboratory, instrumental, and statistical methods were
used. Information on demographic characteristics, metabolic risk factors, cardiovascular diseases, gastrointestinal
and hepatobiliary disorders, respiratory diseases, renal disorders, and other chronic conditions was collected from
clinical examinations, preventive screening data, and outpatient medical records. Statistical analysis included
comparisons between study groups, assessment of categorical variables using the x? test, calculation of relative risk
(RR), 95% confidence intervals (95% CI), and significance levels. Results. The analysis demonstrated a substantial
burden of concomitant chronic diseases among older individuals evaluated for gallstone disease. Cardiovascular,
gastroenterological, and hepatobiliary comorbidities were among the most frequently identified accompanying
conditions. In the comparative analysis, cardiovascular comorbidity was recorded in 17 individuals in the main group
and 6 in the control group, gastroenterological comorbidity in 16 and 1, and hepatobiliary comorbidity in 21 and 9
individuals, respectively. Respiratory comorbidity was observed in 10 versus 2 individuals, whereas hematological
comorbidity was detected in 2 versus 1. These findings indicate a clustering of chronic metabolic and organ-system
disorders in individuals with gallstone disease and suggest an important relationship between multimorbidity and the
clinical and epidemiological profile of GSD in older adults. Conclusion. Gallstone disease in adults aged 60-75 years
is associated with a considerable burden of comorbid conditions, particularly cardiovascular, gastroenterological,
and hepatobiliary disorders. Comprehensive assessment of comorbid conditions should be incorporated into risk
stratification and preventive monitoring of older individuals with or at increased risk of gallstone disease.

Keywords: gallstone disease; cholelithiasis; comorbidity; multimorbidity; older adults; risk factors; metabolic disorders;
epidemiology; Fergana Valley; Uzbekistan.

AHHoTaumsa: AkTyanbHocTb. XXenvHokameHHas 6onesHb (XKKB) aBnsetca ogHum n3 Hanbonee pacnpoCTpaHEHHbIX
3aboneBaHnii BUNMapHoOW CUCTEMbl M MPEACTaBNAEeT COOON BaXKHYH KITMHUYECKYHD U MeOuKO-coumarnbHyr npobrnemy,
ocobeHHO cpean nuy noxunoro Bo3pacta. BospacTHble MeTabonuueckme M3MEHEHWUSI M HAKOMMEHUE XPOHUYECKUX
3aboneBaHnn MOryT CYLLECTBEHHO BNUATb Ha puck passutusa XKKB, e€ knuHudeckne nposBneHns u TedeHue. Moatomy
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OLleHKa CTPYKTYpbl KOMOPOWUAHBIX COCTOSIHMA MOXeT crnocobctBoBaTb Gonee paHHEMY BbISIBMNEHUIO NUL, C BbICOKUM
pPUCKOM W COBEpPLUEHCTBOBaHUIO MpodunakTnyeckmx meponpusatuid. Llenb. OueHWTb CTPYKTYpy COMYTCTBYHOLLMX
3aboneBaHuin M UX CBA3b C KEMYHOKaMEHHOW GonesHbio y nul B Bo3pacte 60-75 net, npoxuBatowmx B PepraHckom
ponvHe Y3bekuctaHa. Matepuanbl u metogbl. [lpoBegeHO MoMynsiuMOHHOE HabmogaTenbHOe uccrieqoBaHvue cpeau
Xutenen B Bo3pacte 60—75 net B ropoae PepraHe, Y3bekuctaH. Micnonb3oBanucb annaemMmonormdeckme, KnmHn4eckue,
nabopaTopHble, MHCTPYMEHTarnbHble U cTatucTudeckne metodbl. MHdopmaumns o gemorpauyecknx xapakrepucTmkax,
mMeTabonunyecknx daktopax pucka, cepAeqHO-COCyaANCTbIX 3aboneBaHusax, NaTonornm XemnygoyHO-KULIEYHOro TpakTa u
renatobunuapHon cuctembl, 3aboneBaHNAX OpPraHOB AbIXaHUS, MOYEK M OPYrMX XPOHUYECKMX COCTOAHUSIX cobupanacb
Ha OCHOBaHMWN KMMHWYECKUX obcrnenoBaHUW, AaHHbIX NPOMUNAKTUYECKMX OCMOTPOB U amOynaTopHOW MeOMLIMHCKON
AoKymeHTaumn. CTaTucTnyeckuii aHanmna BKovan CpaBHEHME UCCreayeMbIX rpynr, OLEHKY KaTeropuanbHbIX NepeMeHHbIX
C 1Cnomnb3oBaHNEM KpuTepusi X2, pacde€Tt oTHocutenbHoro pucka (RR), 95% poseputenbHbix MHTEpBanoB (95% [W) u
YPOBHEW CTaTUCTUYECKON 3HAYMMOCTU. PesynetaTthl. AHanva BbISBUM 3HAYUTENBHYIO PACipPOCTPAHEHHOCTL COMYTCTBYHOLLMX
XPOHUYECKUX 3aboneBaHWn cpegy NuL, NOXWMIOro Bo3pacTa, 06crnefoBaHHbIX MO MOBOAY XEMYHOKaMeHHOW 6onesHu.
Hanbonee 4acTo BbISIBNSANUCH CEpAEYHO-COCYAMUCTbIE, FacTPO3HTEepOoriornyeckne u renatobunuapHele KomopbuaHble
cocTosiHus. pn cpaBHUTENbHOM aHanuse cepAaeyHO-cocyamcTas KOMOpOUAHOCTb 3apernctpyvpoBaHa y 17 yenosek B
OCHOBHOW rpynne 1y 6 — B KOHTPOMbHOW rpynne, racTpoaHTeposnoruyeckas —y 16 u 1, renatobunuapHas —y 21 1 9 yenosek
COOTBETCTBEHHO. PecnupatopHas komopbuaHocTb Habnmoganack y 10 u 2 yenosek, Torga Kak rematoniornyeckas — y 2
“ 1 YyenoBeka COOTBETCTBEHHO. lNony4eHHble pe3ynbTaThbl CBUAETENBCTBYIOT O COYETAHUN XPOHUYECKMX METabonmyecknx
HapyLleHVn 1 3aboneBaHnii PasnnyHbIX OPraHoB M CUCTEM Y MULL C XEeMYHOKaMEHHOW BOMe3HbIo 1 YKa3biBaOT Ha BaXKHYHO
CBSA3b MeXay MynbTUMOPOMOHOCTBLIO U KNMHUKO-anuaemMuonorndeckum npodpunem XKKB y noxunbix nogen. 3aknoyeHne.
>KenyHokameHHast 6onesHb y nuu B Bo3pacte 60—75 neT conpoBoXxaaeTcsa 3HauuTenbHbIM GpemeHeM komMopOuaHbIX
COCTOSIHUW, Npexae BCero cepaevHo-CoCyanCTbIMU, raCTPOIHTEPONOrMYECKMU U renatobunmapHbiMy 3aboneBaHnaMu.
KomnnekcHyo OLeHKy COnyTCTBYHOLLEN MaTtonorMn crnegyeT BKYaTh B CTpaTUdUKaLMIO pyUcka M npodunaktuyeckoe
HabntoAeHve 3a NuuamMmn NOXWNoro Bo3pacra € XXenyHoKaMeHHON 60Ne3HbI0 U MOBLILLEHHBIM PUCKOM €€ pa3BUTUS.

KnioueBble cnosa: xenyHokameHHas 6onesHb; xonenutnas; KoOMopoMAHOCTb; MyNsTUMOPOUAHOCTL; NOXUIbIE MI0AN;
hakTopbl prcka; meTabonuyeckue HapyLleHus; anuaemmnonorus; depraHckasa 4onvHa; Y3bekncraH.

Annotatsiya: Dolzarbligi. O't-tosh kasalligi (OTK) o‘t-safro tizimining eng keng targalgan kasalliklaridan biri bo'lib,
aynigsa, keksa yoshdagi insonlar orasida muhim klinik va ijtimoiy-tibbiy muammo hisoblanadi. Yoshga bog‘liq metabolik
o‘zgarishlar hamda surunkali kasalliklarning to‘planishi OTK rivojlanish xavfi, klinik namoyon bo'lishi va kechishiga sezilarli
ta’sir ko‘rsatishi mumkin. Shu sababli komorbid holatlar tarkibini baholash xavfi yugori bo‘lgan shaxslarni erta aniglash va
profilaktika choralarini takomillashtirishga yordam berishi mumkin. Magsad. O‘zbekistonning Farg‘ona vodiysida yashovchi
60-75 yoshdagi shaxslarda hamroh kasalliklar tarkibini va ularning o‘t-tosh kasalligi bilan bog'ligligini baholash. Materiallar va
usullar. O‘zbekistonning Farg‘ona shahrida yashovchi 60—75 yoshdagi aholi o‘rtasida populyatsion kuzatuv tadqiqoti o‘tkazildi.
Epidemiologik, klinik, laborator, instrumental va statistik usullardan foydalanildi. Demografik xususiyatlar, metabolik xavf omillari,
yurak-gon tomir kasalliklari, oshqozon-ichak trakti va gepatobiliar tizim kasalliklari, nafas olish a’zolari va buyrak kasalliklari
hamda boshqa surunkali holatlar to‘g‘risidagi ma’lumotlar klinik tekshiruvlar, profilaktik skrining natijalari va ambulator tibbiy
hujjatlardan olindi. Statistik tahlil tadgigot guruhlarini taqqoslash, kategorik o‘zgaruvchilarni x> mezoni yordamida baholash,
nisbiy xavfni (RR), 95% ishonch oralig‘ini (95% |O) va statistik ahamiyatlilik darajalarini hisoblashni o'z ichiga oldi. Natijalar.
Tahlil o't-tosh kasalligi yuzasidan tekshirilgan keksa yoshdagi shaxslarda hamroh surunkali kasalliklar yukining yugori ekanini
ko‘rsatdi. Eng ko'p uchragan hamroh holatlar yurak-qon tomir, gastroenterologik va gepatobiliar kasalliklar bo‘ldi. Qiyosiy
tahlilda yurak-qon tomir komorbidligi asosiy guruhdagi 17 nafar va nazorat guruhidagi 6 nafar shaxsda, gastroenterologik
komorbidlik 16 va 1 nafar, gepatobiliar komorbidlik esa mos ravishda 21 va 9 nafar shaxsda gayd etildi. Nafas olish tizimiga
oid komorbidlik 10 nafar va 2 nafar shaxsda, gematologik komorbidlik esa 2 nafar va 1 nafar shaxsda kuzatildi. Ushbu natijalar
o't-tosh kasalligi bo‘lgan shaxslarda surunkali metabolik buzilishlar hamda turli a’zo va tizimlar kasalliklari birgalikda uchrashini
ko‘rsatadi va multimorbidlik bilan keksa yoshdagi bemorlarda OTKning klinik-epidemiologik profili o‘rtasida muhim bog'liglik
mavjudligini ko‘rsatadi. Xulosa. 60—75 yoshdagi shaxslarda o't-tosh kasalligi, aynigsa, yurak-qon tomir, gastroenterologik va
gepatobiliar kasalliklar kabi komorbid holatlarning sezilarli yuki bilan kechadi. O't-tosh kasalligi mavjud yoki uning rivojlanish
xavfi yuqgori bo‘lgan keksa yoshdagi shaxslarni xavf bo'yicha tabaqalashtirish va profilaktik kuzatishda hamroh kasalliklarni
kompleks baholashni joriy etish lozim.

Kalit so‘zlar: o't-tosh kasalligi; xolelitiaz; komorbidlik; multimorbidlik; keksa yoshdagi aholi; xavf omillari; metabolik
buzilishlar; epidemiologiya; Farg‘ona vodiysi; O‘zbekiston.

INTRODUCTION

Gallstone disease is a common disorder of the hepatobiliary system and remains an important cause
of morbidity and healthcare utilization worldwide. Its clinical and epidemiological significance increases with
advancing age because older individuals frequently have several chronic diseases simultaneously. The
pathogenesis of gallstone formation is multifactorial. In addition to age and sex, metabolic abnormalities,
obesity, dyslipidemia, diabetes mellitus, impaired gallbladder motility, and hepatobiliary disorders may contribute

24
_0 https://tibbiyot-talimi-va-innovatsiyalari.uz



Oktabr, 2026-yil. 10-son TIBBIYOT TALIMI VA INNOVATSIYALARI

to lithogenesis. In older populations, these risk factors frequently coexist and interact with cardiovascular,
gastrointestinal, respiratory, renal, and other chronic conditions. Comorbidity is therefore particularly relevant
when evaluating gallstone disease in elderly populations. The simultaneous presence of several chronic
disorders may influence the formation of gallstones, modify the clinical presentation of the disease, increase
the probability of atypical or oligosymptomatic manifestations, and complicate therapeutic decision-making.

From an epidemiological perspective, comorbidity should not be considered merely as the numerical
accumulation of individual diseases. Rather, it may represent an integrated indicator of the metabolic and
systemic burden affecting the patient. Identification of characteristic comorbidity patterns among individuals
with gallstone disease could therefore improve risk stratification and facilitate targeted screening and
preventive interventions. Despite the clinical relevance of this problem, population-based data concerning the
relationship between gallstone disease and comorbidity among older adults in Central Asia remain limited.
Regional differences in lifestyle, dietary patterns, metabolic risk factors, healthcare access, and population
characteristics highlight the need for locally generated epidemiological evidence. The aim of this study was to
evaluate the structure of comorbid conditions and their association with gallstone disease among adults aged
60-75 years in the Fergana Valley of Uzbekistan.

LITERATURE REVIEW

Gallstone disease has been extensively studied as a multifactorial disorder in which age, sex, metabolic
abnormalities, gallbladder dysmaotility, and alterations in bile composition interact in the process of stone
formation. Current clinical guidance and major reviews emphasize that cholesterol supersaturation of bile,
impaired gallbladder emptying, and disturbances of hepatic lipid metabolism are central mechanisms of
cholelithiasis [12—18]. Epidemiological studies further demonstrate that the prevalence and clinical burden of
gallstone disease increase with age, making older adults a particularly important population for risk assessment
and preventive monitoring [15, 18, 25-27]. A substantial body of research has linked gallstone disease with
metabolic disorders. Diabetes mellitus, central and abdominal obesity, dyslipidemia, insulin resistance, and
metabolic syndrome have repeatedly been associated with a higher probability of gallstone formation [19-23].
Experimental and clinical evidence indicates that hepatic insulin resistance can directly promote cholesterol
gallstone formation, while obesity and unfavorable lipid profiles may contribute to increased biliary cholesterol
secretion and reduced gallbladder motility [20—23]. More recent studies have reinforced this relationship by
showing significant associations between metabolic dysfunction, altered metabolomic profiles, and gallstone
disease [1-5].

The relationship between gallstone disease and cardiovascular morbidity has also received increasing
attention. Several systematic reviews and meta-analyses have reported that individuals with gallstones may
have a higher risk of cardiovascular disease and cardiovascular mortality [6—9]. This association is likely to be
explained, at least in part, by shared cardiometabolic determinants such as advanced age, obesity, dyslipidemia,
diabetes mellitus, hypertension, and physical inactivity. Therefore, the coexistence of gallstone disease and
cardiovascular pathology should be interpreted within a broader multimorbidity framework rather than as an
isolated biliary phenomenon. At the same time, evidence specifically addressing comorbidity patterns among
elderly populations in Central Asia remains limited. Most available studies originate from Western, East Asian,
or other large population cohorts, while regional differences in diet, lifestyle, metabolic risk, healthcare access,
and demographic structure may influence both gallstone epidemiology and the profile of accompanying chronic
diseases. This gap supports the need for population-based regional studies evaluating not only traditional
metabolic risk factors but also the combined burden of cardiovascular, gastrointestinal, hepatobiliary, respiratory,
renal, and hematological comorbidities in older adults with gallstone disease. The present study was designed
to contribute such evidence for the Fergana Valley population of Uzbekistan.

RESEARCH METHODOLOGY

This population-based observational study was conducted in Fergana, Uzbekistan, during 2025-2027.
The study was designed to assess the epidemiological characteristics of gallstone disease (GSD), associated
metabolic and clinical risk factors, and patterns of comorbidity among adults aged 60-75 years. The investigation
included epidemiological screening followed by a more detailed clinical and instrumental assessment of
individuals included in the gallstone disease monitoring stage. A total of 2,089 adults aged 60-75 years were
included in the population-based stage of the study. Of these, 1,071 participants (51.3%) constituted the main
study group and 1,018 (48.7%) constituted the control group. The overall study population included 1,033 men
(49.4%) and 1,056 women (50.6%). At the subsequent stage, 418 participants underwent detailed assessment
related to gallstone disease. Of these, 206 (49.3%) were included in the main group and 212 (50.7%) in the
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control group. The subgroup consisted of 177 men (42.3%) and 241 women (57.7%). Among participants in the
main group, 75 were men and 131 were women, whereas the control group included 102 men and 110 women.

Participants were selected from the non-institutionalized population of Fergana aged 60-75 years.
Population sampling was performed as part of an epidemiological monitoring program. Eligibility was determined
according to predefined inclusion and exclusion criteria. Demographic information, clinical history, preventive
examination data, outpatient medical records, laboratory results, and instrumental examination findings were
used for subsequent analysis. The age range of 60-75 years was selected because this period is characterized
by an increased prevalence of gallstone disease, metabolic abnormalities, and multiple chronic comorbid
conditions. All participants underwent a standardized clinical and epidemiological evaluation. The following
variables were assessed: age and sex; body mass index; presence of gallstone disease; arterial hypertension;
diabetes mellitus; disorders of lipid metabolism; obesity and other metabolic abnormalities; cardiovascular
comorbidity; gastrointestinal comorbidity; hepatobiliary comorbidity; respiratory comorbidity; renal comorbidity;
hematological comorbidity; physical activity; daily fluid intake; hereditary predisposition; other concomitant
chronic diseases. Medical history and comorbid conditions were evaluated using outpatient medical records,
previous diagnostic findings, preventive examination records, and current clinical assessments.

Comorbid conditions were evaluated as an important component of the clinical and epidemiological
profile of gallstone disease. For analytical purposes, concomitant diseases were grouped according to the
predominantly affected organ system into the following categories: cardio-comorbidity, including major
concomitant cardiovascular disorders; gastro-comorbidity, representing gastrointestinal diseases; hepato-
comorbidity, representing concomitant liver and hepatobiliary disorders; respiratory comorbidity, representing
chronic respiratory diseases; renal comorbidity, representing renal disorders; and hemato-comorbidity,
representing relevant hematological conditions. The distribution of these comorbidity categories was compared
between the main and control groups. Laboratory assessment included routinely available hematological and
biochemical parameters obtained from outpatient records and preventive examinations. The general blood
test included hemoglobin concentration, erythrocyte count, leukocyte count, platelet count, and erythrocyte
sedimentation rate. Metabolic assessment included parameters relevant to lipid metabolism and other metabolic
risk factors associated with gallstone formation. Instrumental evaluation was used to confirm gallstone disease
and assess the condition of the gallbladder and hepatobiliary system. Statistical analysis was performed
using IBM SPSS Statistics version 27.0. Categorical variables were summarized as absolute numbers and
percentages. Differences between groups were assessed using the Pearson x? test where appropriate. The
strength of associations between selected risk factors and gallstone disease was evaluated using relative risk
(RR) estimates with corresponding 95% confidence intervals (95% CI). A p value of <0.05 was considered
statistically significant, while p<0.001 was interpreted as indicating a highly statistically significant difference.
Sex-stratified analyses were performed where appropriate to assess potential differences between men and
women. The study findings were prepared for reporting in accordance with the principles of the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) statement.

ANALYSIS AND RESULTS

The population-based stage of the study included 2,089 adults aged 60-75 years. Of these, 1,071
participants (51.3%) constituted the main group and 1,018 (48.7%) constituted the control group. The overall
population included 1,033 men (49.4%) and 1,056 women (50.6%). A subsequent detailed clinical and
epidemiological assessment of gallstone disease included 418 participants. The main group consisted of
206 individuals (49.3%), whereas the control group included 212 individuals (50.7%). Men accounted for 177
participants (42.3%), and women accounted for 241 participants (57.7%).

Table 1.
Characteristics of participants included in the detailed gallstone disease assessment

Sox 60-75-year-old population diagnosed with gallstone disease All participants,
Main group Control group
abs % abs % abs %
Men 75 17,9 102 24,4 177 42,3
Women 131 31,3 110 26,3 241 57,7
Total 206 49,3 212 50,7 418 100,0

Sex-stratified analysis demonstrated a statistically significant difference between the study groups
among men (x*=4.207; p<0.05; RR=0.706; 95% CI: 0.506-0.986). Among women, the difference was not
statistically significant (x?=0.322; p>0.05; RR=1.085; 95% CI: 0.818-1.441). In the overall analysis, no
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statistically significant difference was observed between the groups (x2=0.825; p>0.05; RR=0.905; 95% CI:
0.731-1.122). These findings indicate that the groups were broadly comparable for subsequent evaluation
of metabolic, clinical, and comorbidity-related factors. Metabolic abnormalities represented an important
component of the clinical and epidemiological profile of the investigated population. Hypercholesterolemia
was identified in 529 participants. Of these, 370 (69.9%) belonged to the main group and 159 (30.1%) to
the control group. The difference between the groups was highly statistically significant (x>=98.88; p<0.001).
The estimated relative risk was RR=2.852 (95% CI: 2.309-3.521), indicating a strong association between
hypercholesterolemia and gallstone disease in the investigated population.

r]gai:tlfili.ltion of hypercholesterolemia according to study group and sex
hypercholesterolemia
Characteristic | Main group | Control group! Total, X P RR 95%Cl
n % n % n %
Men| 155 | 29,3 70 13,2 | 225 42,5 46,66 <0,001 2,998 2,172-4137
Women| 215 | 40,6 89 16,8 | 304 57,5 52,75 <0,001 2,758 2,086-3,646
Totall 370 | 69,9 | 159 | 30,1 | 529 | 100,0 98,88 | <0,001 | 2,852 2,309-3,521

Hypertriglyceridemia was identified in 454 participants. Among them, 292 (64.3%) were in the main
group and 162 (35.7%) were in the control group. The between-group difference was statistically significant
(x®=39.53; p<0.001), further supporting the association between disturbances of lipid metabolism and
gallstone disease. Taken together, these findings indicate that abnormalities of lipid metabolism, particularly
hypercholesterolemia and hypertriglyceridemia, are important metabolic factors associated with GSD in the
investigated older population. A substantial burden of concomitant chronic diseases was observed among
individuals evaluated for gallstone disease. Cardiovascular, gastroenterological, hepatobiliary, respiratory,
renal, and hematological comorbidities were analyzed separately. The most prominent differences between
the study groups were observed for hepatobiliary, cardiovascular, and gastrointestinal comorbidities.

Table 3.
Distribution of comorbidity categories in the study groups

Comorbidity category

24,4

19,8

18,6
11,6
,5
7,0
2,3 2,3
12 B 12 12
0
-
Cardio- Nephro- Respiratory Hemato- Gastro- Hepato-

comorbidity comorbidity comorbidity comorbidity comorbidity comorbidity

®  Main 17 0 10 2 16 21
group
®  Control 6 1 2 1 1 9

TIBBIYOT / MEDICINE / MEAWUILIMHA

243

https://tibbiyot-talimi-va-innovatsiyalari.uz —



TIBBIYOT TALIMI VA INNOVATSIYALARI Oktabr, 2026-yil. 10-son

Hepato-comorbidity represented the most frequently recorded category in the main group, with 21
cases compared with 9 cases in the control group. Cardio-comorbidity was also more frequent in the
main group (17 cases) than in the control group (6 cases). A marked numerical difference was observed
for gastro-comorbidity, which was recorded in 16 individuals in the main group compared with only
one individual in the control group. Respiratory comorbidity was documented in 10 and 2 individuals
in the main and control groups, respectively. In contrast, renal comorbidity was uncommon and was
not recorded in the main group, whereas one case was identified in the control group. Hematological
comorbidity was also relatively uncommon, with two cases in the main group and one in the control group.
Overall, the distribution demonstrated clustering of hepatobiliary, cardiovascular, gastrointestinal, and
respiratory comorbid conditions in the main group. The predominance of hepatobiliary and cardiovascular
comorbidities suggests that gallstone disease in older adults should be considered within a broader
systemic and metabolic context rather than as an isolated biliary disorder. The concomitant presence
of arterial hypertension, obesity, dyslipidemia, diabetes mellitus, and other chronic metabolic conditions
may contribute to alterations in gallbladder motility, bile composition, and lithogenicity. The combination
of metabolic abnormalities and multiple chronic diseases may also influence the clinical presentation of
GSD in older adults and contribute to atypical or oligosymptomatic disease manifestations. Therefore, the
observed comorbidity pattern supports a comprehensive clinical approach that integrates hepatobiliary
assessment with evaluation of cardiovascular and metabolic risk factors.

The principal findings of the study can be summarized as follows: Gallstone disease in adults aged 60-75
years was associated with a substantial burden of concomitant chronic diseases. Hepatobiliary, cardiovascular,
and gastrointestinal comorbidities predominated in the main group. Hypercholesterolemia demonstrated a
strong association with gallstone disease (RR=2.852; 95% CI: 2.309-3.521; p<0.001). Hypertriglyceridemia
was also significantly associated with the study-group distribution (x*=39.53; p<0.001). The combined presence
of metabolic abnormalities and comorbid diseases supports the concept that gallstone disease in older adults
represents a multifactorial clinical and epidemiological problem requiring comprehensive risk assessment.
The present study demonstrates that gallstone disease (GSD) in adults aged 60-75 years is accompanied
by a considerable burden of metabolic abnormalities and chronic comorbid conditions. The most prominent
comorbidity patterns in the main group involved hepatobiliary, cardiovascular, and gastrointestinal disorders,
while respiratory comorbidity was also more frequently recorded in the main group. An important finding of
the study was the strong relationship between disorders of lipid metabolism and GSD. Hypercholesterolemia
showed a pronounced association with the study-group distribution (RR=2.852; 95% CI: 2.309-3.521; p<0.001),
while hypertriglyceridemia was also significantly more frequent in the main group (x*=39.53; p<0.001). Taken
together, these findings support the concept that GSD in older adults should not be considered solely as an
isolated disorder of the gallbladder. Rather, it frequently occurs within a broader metabolic and multimorbid
clinical context.

The strong association observed between hypercholesterolemia and GSD is biologically plausible.
Cholesterol supersaturation of bile represents a central mechanism in the formation of cholesterol
gallstones. Disturbances in lipid metabolism may promote excessive hepatic cholesterol secretion into bile,
while impaired gallbladder motility may facilitate nucleation and subsequent stone formation. Our finding
that hypercholesterolemia was markedly more common in the main group is consistent with the growing
understanding of GSD as a disorder closely related to metabolic dysfunction. The association observed for
hypertriglyceridemia further strengthens this interpretation. Elevated triglyceride levels commonly coexist with
insulin resistance, obesity, dyslipidemia, and other components of metabolic syndrome. Consequently, the
simultaneous presence of several metabolic abnormalities may create a metabolic environment favorable
to gallstone formation. Recent literature increasingly considers gallstone disease and metabolic syndrome
as interconnected conditions. Insulin resistance, dyslipidemia, obesity, altered bile composition, gallbladder
dysmotility, chronic low-grade inflammation, and potentially alterations in the gut microbiota may contribute to
this relationship. Thus, our findings from an older population in the Fergana Valley are broadly consistent with
the contemporary metabolic model of gallstone pathogenesis.

Cardiovascular comorbidity represented one of the predominant comorbidity categories identified
in the main group. Cardio-comorbidity was recorded in 17 individuals in the main group compared with 6
individuals in the control group. This observation is of particular interest because GSD and cardiovascular
disease share several established cardiometabolic risk factors, including increasing age, obesity, dyslipidemia,
diabetes mellitus, hypertension, and physical inactivity. Previous large population-based investigations have
demonstrated an association between GSD and subsequent cardiovascular outcomes. This relationship has
also been supported by systematic reviews and meta-analyses. A recent meta-analysis including more than two
million participants reported a significant association between GSD and cardiovascular disease. Earlier large
cohort studies similarly demonstrated increased cardiovascular risk among individuals with gallstones. The
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cardiovascular comorbidity pattern observed in our study therefore appears to be consistent with international
epidemiological evidence. Nevertheless, the present findings should be interpreted cautiously. The observed
clustering of cardiovascular disorders does not, by itself, establish a direct causal relationship between GSD
and cardiovascular disease. Shared metabolic determinants may partly explain their coexistence.

Hepato-comorbidity was the most frequently recorded comorbidity category in the main group, occurring in
21 individuals compared with 9 in the control group. This finding is clinically plausible because gallstone formation
is closely related to hepatic cholesterol metabolism, bile composition, enterohepatic circulation, and gallbladder
function. Chronic hepatobiliary disorders may therefore coexist with or contribute to the clinical background in
which gallstone disease develops. Gastrointestinal comorbidity also showed a marked numerical difference
between groups, being recorded in 16 individuals in the main group compared with one individual in the control
group. The coexistence of gastrointestinal disorders is particularly important in older adults because dyspeptic
symptoms, abdominal discomfort, nausea, bloating, and nonspecific upper abdominal pain may overlap with
the clinical manifestations of GSD. Consequently, the presence of gastrointestinal comorbidity may complicate
differential diagnosis and contribute to delayed recognition of biliary disease. Age is an important factor in the
epidemiology and clinical presentation of GSD. In older adults, the accumulation of metabolic abnormalities and
chronic diseases may substantially modify the natural history of biliary disorders. An additional clinical concern
is that biliary disease in elderly patients may present with subtle, oligosymptomatic, or atypical manifestations.
Classical biliary colic may be absent, and symptoms may instead include nonspecific abdominal discomfort,
dyspepsia, nausea, loss of appetite, or general weakness. This characteristic has important practical implications.
In patients aged 6075 years with multiple chronic diseases, reliance exclusively on classical biliary symptoms
may delay diagnosis. Therefore, targeted ultrasonographic assessment and careful evaluation of metabolic and
comorbidity profiles may be particularly valuable in older individuals at increased risk of GSD.

Thefindings of the present study have several potential clinicalimplications. First, assessmentof GSD in older
adults should include evaluation of metabolic abnormalities, particularly lipid disorders. Second, identification
of cardiovascular, hepatobiliary, and gastrointestinal comorbidities may provide a more comprehensive
understanding of an individual patient’s risk profile. Third, patients with clustering of dyslipidemia, obesity,
diabetes mellitus, arterial hypertension, and other chronic metabolic disorders may constitute an important
population for targeted preventive monitoring. From a public health perspective, integrating gallstone risk
assessment into preventive programs for older adults may facilitate earlier identification of individuals requiring
ultrasonographic evaluation or more intensive metabolic risk-factor management. The results also support a
multidisciplinary approach involving primary care physicians, surgeons, gastroenterologists, cardiologists, and
other specialists when clinically indicated. An important strength of the present investigation is its population-
based approach focusing specifically on adults aged 60-75 years. The study incorporated epidemiological,
clinical, laboratory, instrumental, and statistical assessments, allowing GSD to be evaluated within the broader
context of metabolic risk factors and chronic comorbidity. Another strength is the analysis of several organ-
system-specific comorbidity categories rather than assessment of a single accompanying disease. Furthermore,
the study provides regional data from the Fergana Valley, contributing evidence from a Central Asian population
that remains comparatively underrepresented in the international literature on gallstone epidemiology.

Several limitations should be acknowledged. First, the observational nature of the study limits causal
inference. Associations identified between GSD, metabolic abnormalities, and comorbid conditions should
therefore not be interpreted as evidence of direct causation. Second, some comorbidity categories contained
relatively small numbers of participants. This is particularly relevant for nephrological and hematological
comorbidities and may limit the precision of comparisons for these categories. Third, the presence of multiple
metabolic and chronic diseases introduces the possibility of residual confounding. Factors such as dietary
patterns, medication use, duration and severity of chronic diseases, socioeconomic characteristics, and other
lifestyle-related variables may influence the observed relationships. Fourth, because the study focused on
adults aged 60-75 years from a defined geographical population, generalization of the findings to younger
populations or populations with substantially different demographic and metabolic characteristics should be
made cautiously. Further prospective and multicenter studies using standardized multimorbidity indices and
multivariable regression models are warranted to clarify the independent contribution of individual comorbid
conditions to the development and clinical course of gallstone disease.

The present findings suggest that GSD in older adults is embedded within a complex network of metabolic
and chronic disorders. The pronounced association with lipid abnormalities and the clustering of cardiovascular,
hepatobiliary, and gastrointestinal comorbidities support an integrated approach to risk assessment. Rather
than evaluating gallstones as an isolated structural abnormality of the gallbladder, clinicians should consider
the patient’s overall metabolic and comorbidity profile. Such an approach may improve early detection,
individualized prevention, clinical decision-making, and long-term management of older adults with or at risk
of gallstone disease. The present study demonstrates that gallstone disease (GSD) in adults aged 60-75
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years is accompanied by a considerable burden of metabolic abnormalities and chronic comorbid conditions.
The most prominent comorbidity patterns in the main group involved hepatobiliary, cardiovascular, and
gastrointestinal disorders, while respiratory comorbidity was also more frequently recorded in the main group.
An important finding of the study was the strong relationship between disorders of lipid metabolism and GSD.
Hypercholesterolemia showed a pronounced association with the study-group distribution (RR=2.852; 95%
Cl: 2.309-3.521; p<0.001), while hypertriglyceridemia was also significantly more frequent in the main group
(x3=39.53; p<0.001). Taken together, these findings support the concept that GSD in older adults should not
be considered solely as an isolated disorder of the gallbladder. Rather, it frequently occurs within a broader
metabolic and multimorbid clinical context. The strong association observed between hypercholesterolemia
and GSD is biologically plausible. Cholesterol supersaturation of bile represents a central mechanism in the
formation of cholesterol gallstones. Disturbances in lipid metabolism may promote excessive hepatic cholesterol
secretion into bile, while impaired gallbladder motility may facilitate nucleation and subsequent stone formation.
Our finding that hypercholesterolemia was markedly more common in the main group is consistent with the
growing understanding of GSD as a disorder closely related to metabolic dysfunction. The association observed
for hypertriglyceridemia further strengthens this interpretation. Elevated triglyceride levels commonly coexist
with insulin resistance, obesity, dyslipidemia, and other components of metabolic syndrome. Consequently,
the simultaneous presence of several metabolic abnormalities may create a metabolic environment favorable
to gallstone formation. Recent literature increasingly considers gallstone disease and metabolic syndrome
as interconnected conditions. Insulin resistance, dyslipidemia, obesity, altered bile composition, gallbladder
dysmotility, chronic low-grade inflammation, and potentially alterations in the gut microbiota may contribute to
this relationship. Thus, our findings from an older population in the Fergana Valley are broadly consistent with
the contemporary metabolic model of gallstone pathogenesis.

Cardiovascular comorbidity represented one of the predominant comorbidity categories identified
in the main group. Cardio-comorbidity was recorded in 17 individuals in the main group compared with 6
individuals in the control group. This observation is of particular interest because GSD and cardiovascular
disease share several established cardiometabolic risk factors, including increasing age, obesity, dyslipidemia,
diabetes mellitus, hypertension, and physical inactivity. Previous large population-based investigations have
demonstrated an association between GSD and subsequent cardiovascular outcomes. This relationship has
also been supported by systematic reviews and meta-analyses. A recent meta-analysis including more than two
million participants reported a significant association between GSD and cardiovascular disease. Earlier large
cohort studies similarly demonstrated increased cardiovascular risk among individuals with gallstones. The
cardiovascular comorbidity pattern observed in our study therefore appears to be consistent with international
epidemiological evidence. Nevertheless, the present findings should be interpreted cautiously. The observed
clustering of cardiovascular disorders does not, by itself, establish a direct causal relationship between GSD
and cardiovascular disease. Shared metabolic determinants may partly explain their coexistence.

Hepato-comorbidity was the most frequently recorded comorbidity category in the main group, occurring in
21 individuals compared with 9 in the control group. This finding is clinically plausible because gallstone formation
is closely related to hepatic cholesterol metabolism, bile composition, enterohepatic circulation, and gallbladder
function. Chronic hepatobiliary disorders may therefore coexist with or contribute to the clinical background in
which gallstone disease develops. Gastrointestinal comorbidity also showed a marked numerical difference
between groups, being recorded in 16 individuals in the main group compared with one individual in the control
group. The coexistence of gastrointestinal disorders is particularly important in older adults because dyspeptic
symptoms, abdominal discomfort, nausea, bloating, and nonspecific upper abdominal pain may overlap with
the clinical manifestations of GSD. Consequently, the presence of gastrointestinal comorbidity may complicate
differential diagnosis and contribute to delayed recognition of biliary disease. Age is an important factor in the
epidemiology and clinical presentation of GSD. In older adults, the accumulation of metabolic abnormalities and
chronic diseases may substantially modify the natural history of biliary disorders. An additional clinical concern
is that biliary disease in elderly patients may present with subtle, oligosymptomatic, or atypical manifestations.
Classical biliary colic may be absent, and symptoms may instead include nonspecific abdominal discomfort,
dyspepsia, hausea, loss of appetite, or general weakness. This characteristic has important practical implications.
In patients aged 60—-75 years with multiple chronic diseases, reliance exclusively on classical biliary symptoms
may delay diagnosis. Therefore, targeted ultrasonographic assessment and careful evaluation of metabolic and
comorbidity profiles may be particularly valuable in older individuals at increased risk of GSD.

Thefindings of the present study have several potential clinical implications. First, assessmentof GSD in older
adults should include evaluation of metabolic abnormalities, particularly lipid disorders. Second, identification
of cardiovascular, hepatobiliary, and gastrointestinal comorbidities may provide a more comprehensive
understanding of an individual patient’s risk profile. Third, patients with clustering of dyslipidemia, obesity,
diabetes mellitus, arterial hypertension, and other chronic metabolic disorders may constitute an important
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population for targeted preventive monitoring. From a public health perspective, integrating gallstone risk
assessment into preventive programs for older adults may facilitate earlier identification of individuals requiring
ultrasonographic evaluation or more intensive metabolic risk-factor management. The results also support a
multidisciplinary approach involving primary care physicians, surgeons, gastroenterologists, cardiologists, and
other specialists when clinically indicated. An important strength of the present investigation is its population-
based approach focusing specifically on adults aged 60-75 years. The study incorporated epidemiological,
clinical, laboratory, instrumental, and statistical assessments, allowing GSD to be evaluated within the broader
context of metabolic risk factors and chronic comorbidity. Another strength is the analysis of several organ-
system-specific comorbidity categories rather than assessment of a single accompanying disease.

Furthermore, the study provides regional data from the Fergana Valley, contributing evidence from
a Central Asian population that remains comparatively underrepresented in the international literature on
gallstone epidemiology. Several limitations should be acknowledged. First, the observational nature of the
study limits causal inference. Associations identified between GSD, metabolic abnormalities, and comorbid
conditions should therefore not be interpreted as evidence of direct causation. Second, some comorbidity
categories contained relatively small numbers of participants. This is particularly relevant for nephrological and
hematological comorbidities and may limit the precision of comparisons for these categories. Third, the presence
of multiple metabolic and chronic diseases introduces the possibility of residual confounding. Factors such as
dietary patterns, medication use, duration and severity of chronic diseases, socioeconomic characteristics, and
other lifestyle-related variables may influence the observed relationships. Fourth, because the study focused
on adults aged 60-75 years from a defined geographical population, generalization of the findings to younger
populations or populations with substantially different demographic and metabolic characteristics should be
made cautiously. Further prospective and multicenter studies using standardized multimorbidity indices and
multivariable regression models are warranted to clarify the independent contribution of individual comorbid
conditions to the development and clinical course of gallstone disease. The present findings suggest that GSD
in older adults is embedded within a complex network of metabolic and chronic disorders. The pronounced
association with lipid abnormalities and the clustering of cardiovascular, hepatobiliary, and gastrointestinal
comorbidities support an integrated approach to risk assessment. Rather than evaluating gallstones as an
isolated structural abnormality of the gallbladder, clinicians should consider the patient’s overall metabolic and
comorbidity profile. Such an approach may improve early detection, individualized prevention, clinical decision-
making, and long-term management of older adults with or at risk of gallstone disease.

CONCLUSION

The present study demonstrates that gallstone disease in adults aged 60-75 years is closely associated
with a substantial burden of metabolic abnormalities and concomitant chronic diseases. The observed
comorbidity profile was characterized predominantly by hepatobiliary, cardiovascular, gastrointestinal, and
respiratory disorders, emphasizing the complex clinical background of GSD in older adults. Disorders of lipid
metabolism represented particularly important factors. Hypercholesterolemia showed a strong association with
gallstone disease (RR=2.852; 95% CI: 2.309-3.521; p<0.001), while hypertriglyceridemia was also significantly
associated with the study-group distribution (x?=39.53; p<0.001). These findings support the important role
of metabolic disturbances in the clinical and epidemiological profile of gallstone disease. The clustering of
cardiovascular, hepatobiliary, and gastrointestinal comorbidities further indicates that GSD in older adults should
not be considered solely as an isolated biliary disorder. Comprehensive assessment of the patient’s metabolic
status and concomitant chronic diseases is warranted when evaluating individuals with or at increased risk of
gallstone disease. From a preventive perspective, individuals aged 60-75 years with dyslipidemia, obesity,
diabetes mellitus, arterial hypertension, or multiple chronic diseases may benefit from targeted risk assessment
and appropriate hepatobiliary evaluation. Early identification and correction of modifiable metabolic risk factors
may contribute to improving preventive strategies in this population. Further prospective, multicenter studies
with multivariable adjustment are needed to determine the independent contribution of individual comorbid
conditions to the development and clinical course of gallstone disease.

The study was conducted in accordance with applicable institutional and ethical principles for medical
research involving human participants. Information concerning approval by the relevant institutional ethics
committee, including the approval number and date, should be inserted in accordance with the final study
documentation and the requirements of the target journal. Not applicable. The manuscript does not contain
identifiable individual patient information. The data supporting the findings of this study are available from the
corresponding author upon reasonable request, subject to institutional and ethical requirements. The authors
declare no conflict of interest related to this study. Information regarding financial support for the study should be
reported according to the actual funding status of the research. Author contributions should be specified according
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to the requirements of the selected journal and, where applicable, the CRediT contributor roles taxonomy. The
authors acknowledge the healthcare professionals and institutions involved in the epidemiological, clinical,
laboratory, and instrumental stages of the study and thank all participants for their contribution to the research.
Gallstone disease in the older population represents a multifactorial clinical and epidemiological condition
closely intertwined with metabolic abnormalities and multimorbidity. Incorporating metabolic and comorbidity
assessment into preventive monitoring may improve identification of high-risk individuals and support more
individualized approaches to gallstone disease prevention and management.
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