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Abstract  

The article presents modern, foreign and domestic data on the problem of epidemiology, 

prevention and treatment of cholelithiasis (gallstone disease). The analysis of population studies 

and preventive programs forcholelithiasisin the population of the gerontological and geriatric 

group is carried out. The article discusses modern recommendations for the use of screening, 

various types of preventive studies, conservative and surgical methods of treatment of 

cholelithiasis.   
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INTRODUCTION  

The aim of the study is to study the prevalence, pharmacoepidemiology of cholelithiasis and its 

main risk factors among the male and female unorganized population of the gerontological group 

of the Fergana Valley to enable scientifically based planning and optimization of early diagnosis, 

prevention and treatment of this disease. 

  

Materials and Methods 

The object of the study The sample included a contingent of 4,500 individuals from the 

gerontological age population, formed using random number tables based on the nominal electoral 

lists of men and women in three regions of the Fergana Valley; as well as 779 patients with 

cholelithiasis who were undergoing inpatient treatment in the regional multidisciplinary hospitals 

of Andijan, Namangan and Fergana (for VEN analysis).   

   

Subject of the research There were results of general clinical and biochemical blood tests, a 

survey, physical, instrumental and pharmacoepidemiological monitoring; as well as the method of 

“daily nutrition reproduction” adapted to the peculiarities of Uzbek cuisine.  
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Research Methods 

To solve the set tasks, epidemiological, clinical, laboratory, biochemical, instrumental, 

pharmacoepidemiological and statistical research methods were used, as well as the “daily 

nutrition reproduction” method. 

  

Results and Discussion 

The existing epidemiological studies state that gallstone disease and its risk factors have different 

prevalence in different regions of the world. Of interest is the analysis of the comparative 

assessment of the degree of connection between gallstone disease of gerontological age (≥ 60 – 90 

years) in the Fergana Valley. 

For this purpose, the coefficients of association were measured based on the results of logistic 

regression and a logit model of the relative probability of having gallstone disease in the population 

aged ≥ 60–90 years in the Fergana Valley was developed (Table 1). For this purpose, the following 

were calculated and used: 1) B – a coefficient that shows the influence of each risk factor on the 

development of gallstone disease; 2) StD – the standard error, which indicates the degree of 

uncertainty in the estimate of the B coefficient; 3) Wald (Wald Chi – Square Statistic) – the higher 

the Wald value, the more significant the variable (risk factor); 4) P – significance: the probability 

that the influence of variable B (risk factor for gallstone disease) is statistically insignificant; 5) E 

+ p (B) – odds ratio: an indicator of how a change in the risk factor by 1 unit changes the probability 

of an event (gallbladder disease); 6) 95% confidence interval E+p (B): if the interval includes 1, 

then the variable is statistically insignificant. 

Table 1 shows that the highest prevalence of cholelithiasis is observed with liver cirrhosis (B = 

0.584; StD = 0.213; Wald = 7.504; ExpB = 1.794; 95% CI = 1.181 – 2.725; P<0.01), overweight 

(B = 0.256; StD = 0.150; Wald = 2.906; Exp (B) = 1.291; 95% CI = 0.962 – 1.733; P<0.05), obesity 

(B = 0.252; StD = 0.133; Wald = 3.584; Exp (B) = 1.287; 95% CI = 0.991 – 1.671; P<0.05). 

P<0.05), use of antihypertensive agents (B = 0.234; StD = 0.074; Wald = 9.044; Exp (B) = 1.264; 

95% CI = 1.085 – 1.472; P<0.01) and a burdened heredity (B = 0.188; StD = 0.087; Wald = 4.612; 

Exp (B) = 1.206; 95% CI = 1.017 – 1.432; P<0.05). 

Table 1 Logit model of the relative probability of the presence of cholelithiasis in the 

gerontological population of the Fergana Valley 

(based on the results of logistic regression)* 

№ Risk factors β StD Wald Exp (β) 95%CI P 

1 Dyslipidemia 0,032 0,101 0,100 1,032 0,848-1,257 >0,05 

2 Arterial hypertension -0,211 0,093 5,132 0,810 0,675-0,972 <0,05 

3 Alcohol consumption 0,092 0,107 0,735 1,096 0,889-1,353 >0,05 

4 
Low consumption of vegetables and 

fruits 
-0,287 0,086 11,25 0,750 0,634-0,887 <0,001 

5 Diabetes mellitus -0,064 0,086 0,560 0,938 0,792-1,110 >0,05 

6 Use of antihypertensive drugs 0,234 0,074 9,044 1,264 1,085-1,472 <0,01 

7 Burdened heredity 0,188 0,087 4,612 1,206 1,017-1,432 <0,05 

8 Overweight 0,256 0,150 2,906 1,291 0,962-1,733 <0,05 

9 Obesity 0,252 0,133 3,584 1,287 0,991-1,671 <0,05 

10 Liver cirrhosis 0,584 0,213 7,504 1,794 1,181-2,725 <0,01 

11 Comorbidity -0,055 0,078 0,490 0,947 0,813-1,103 >0,05 
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*EXPLANATION OF THE LOGIT MODEL: 

1. β-coefficient: shows the influence of each independent variable on the target variable. If β>0 - 

the variable increases the probability of the target event, if β<0 - decreases. 

 

2. StD - root mean square error (standard error): indicates the degree of uncertainty in the 

estimate of the β coefficient. Smaller error values indicate a more accurate estimate. 

 

3. Wald (Wald Chi-Square Statistic): A test statistic used to test the significance of a coefficient. 

The higher the Wald value, the more significant the variable. 

 

4. P - significance (p-value): The probability that the effect of the variable β is statistically 

insignificant. If p<0.05, the variable is significant, if p≥0.05, it is not. 

 

5. Exp(B) - Odds Ratio: a measure of how a 1-unit change in a variable changes the probability of 

an event. Interpretation: 

Exp(B)>1Exp(B) > 1: The variable increases the probability of an event. 

Exp(B)<1Exp(B) < 1: The variable decreases the probability of an event. 

Exp(B)=1Exp(B) = 1: The variable does not affect the probability of an event. 

 

6. 95% confidence interval for Exp(B): The lower and upper boundaries of the interval show the 

range of values that are 95% likely to contain the true value of Exp(B)Exp(B). If the interval 

includes 1, the variable is statistically insignificant. 

To a slightly lesser extent, the prevalence of cholelithiasis is associated with alcohol consumption 

(B = 0.092; StD = 0.107; Wald = 0.735; Exp (B) = 1.096; 95% CI = 0.889 – 1.353; P> 0.05) and 

dyslipidemia (B = 0.032; StD = 0.101; Wald = 0.100; Exp (B) = 1.032; 95% CI = 0.848 – 1.257; 

P> 0.05). 

There is a significant relationship between the prevalence of cholelithiasis and low intake of fruits 

and vegetables (LIFV) (Wald = 11.25; 95% CI = 0.634 – 0.887; P<0.001). An insignificant 

relationship is noted between cholelithiasis and comorbidity (Wald = 0.490; 95% CI = 0.813 – 

1.103; P>0.05), as well as with arterial hypertension (Wald = 0.735; 95% CI = 0.889 – 1.353; 

P>0.05) and diabetes mellitus (Wald = 0.560; 95% CI = 0.792 – 1.110; P>0.05). 

The developed logit model shows that in the population of women of gerontological age in the 

Fergana Valley (according to the results of logistic regression), cholelithiasis has a reliable 

association with arterial hypertension (Wald = 2.880; 95% CI = 0.640 – 1.1,033; P <0.05), MPOF 

(Wald = 27.53; 95% CI = 0.428 – 0.679; P <0.001), the use of antihypertensive drugs (Wald = 

5.076; 95% CI = 1.030 – 1.539; P <0.05), obesity (Wald = 3.144; 95% CI = 0.969 – 1.880; P 

<0.05), liver cirrhosis (Wald = 4.95% CI = 1.046 – 3.259; P<0.05) and comorbidity (Wald = 12.29; 

95% CI = 0.532 – 0.837; P<0.001). 
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Table – 2 Logit model of the relative probability of having cholelithiasis in the population 

of women of gerontological age in the Fergana Valley 

(based on the results of logistic regression) 

№ Risk factors β StD Wald Exp (β) 95%CI P 

1 Dyslipidemia -0,020 0,131 0,023 0,980 0,758-1,267 >0,05 

2 Arterial hypertension -0,207 0,122 2,880 0,813 0,640-1,033 <0,05 

3 Alcohol consumption -0,387 0,773 0,251 0,679 0,149-3,089 >0,05 

4 
Low consumption of vegetables and 

fruits 
-0,617 0,118 27,53 0,539 0,428-0,679 <0,001 

5 Diabetes mellitus 0,045 0,113 0,115 1,046 0,837-1,306 >0,05 

6 Use of antihypertensive drugs 0,231 0,102 5,076 1,259 1,030-1,539 <0,05 

7 Burdened heredity 0,178 0,124 2,038 1,194 0,936-1,524 >0,05 

8 Overweight 0,175 0,187 0,873 1,191 0,825-1,720 >0,05 

9 Obesity 0,300 0,169 3,144 1,350 0,969-1,880 <0,05 

10 Liver cirrhosis 0,613 0,290 4,479 1,847 1,046-3,259 <0,05 

11 Comorbidity -0,405 0,115 12,29 0,667 0,532-0,837 <0,001 

 

At the same time, it turned out that this relationship was insignificantly associated with 

dyslipidemia (Wald = 0.023; 95% CI = 0.758 – 1.267; P> 0.05), alcohol consumption (Wald = 

0.251; 95% CI = 0.149 – 3.089; P> 0.05), diabetes mellitus (Wald = 0.115; 95% CI = 0.837 – 

1.306; P> 0.05), aggravated heredity (Wald = 2.038; 95% CI = 0.936 – 1.524; P> 0.05) and 

overweight (Wald = 0.873; 95% CI = 0.825 – 1.720; P> 0.05). Data in this regard are presented in 

Table 2. 

Table – 3 Logit model of the relative probability of having cholelithiasis in the population 

of gerontologically aged men in the Fergana Valley 

(based on the results of logistic regression) 

№ 

 
Risk factors β StD Wald Exp (β) 95%CI P 

1 Dyslipidemia 0,142 0,160 0,783 1,152 0,842-1,578 >0,05 

2 Arterial hypertension -0,224 0,147 2,327 0,799 0,599-1,066 >0,05 

3 Alcohol consumption 0,269 0,129 4,336 1,139 1,016-1,686 <0,05 

4 
Low consumption of vegetables and 

fruits 
0,130 0,128 1,030 1,139 0,886-1,465 >0,05 

5 Diabetes mellitus -0,167 0,135 1,530 0,847 0,650-1,102 >0,05 

6 Use of antihypertensive drugs 0,223 0,122 3,330 1,250 0,984-1,589 <0,05 

7 Burdened heredity 0,114 0,130 0,770 1,121 0,869-1,445 >0,05 

8 Overweight 0,401 0,257 2,435 1,493 0,903-2,468 >0,05 

9 Obesity 0,161 0,221 0,532 1,175 0,761-1,814 >0,05 

10 Liver cirrhosis 0,662 0,321 4,248 1,939 1,033-3,639 <0,05 

11 Comorbidity 0,094 0,126 0,558 1,099 0,858-1,407 >0,05 

 

Further, the analysis of the material revealed (Table 3) the presence of a statistically significant 

relationship between cholelithiasis and the following risk factors in the population of men of 

gerontological age: 1) alcohol consumption (B = 0.269; StD = 0.129; Wald = 4.336; Exp (B) = 

1.139; 95% CI = 1.016 – 1.686; P<0.05); 2) the use of antihypertensive agents (B = 0.223; StD = 
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0.122; Wald = 3.330; Exp (B) = 1.250; 95% CI = 0.984 – 1.589; P<0.05); 3) liver cirrhosis (B = 

0.662; StD = 0.321; Wald = 4.248; Exp (B) = 1.939; 95% CI = 1.033 – 3.639; P<0.05). 

It was noted that there is an insignificant relationship between cholelithiasis and the other studied 

risk factors: 1) dyslipidemia (B = 0.142; StD = 0.160; Wald = 0.783; Exp (B) = 1.152; 95% CI = 

0.842 – 1.578; P> 0.05); 2) arterial hypertension (B = 0.224; StD = 0.147; Wald = 2.327; Exp (B) 

= 0.799; 95% CI = 0.599 – 1.066; P> 0.05); 3) MPOF (B = 0.130; StD = 0.128; Wald = 1.030; 

Exp (B) = 1.139; 95% CI = 0.886 – 1.465; P> 0.05); 4) diabetes mellitus (B = 0.167; StD = 0.134; 

Wald = 1.530; Exp (B) = 0.847; 95% CI = 0.650 – 1.102; P> 0.05); 5) burdened heredity (B = 

0.114; StD = 0.130; Wald = 0.770; Exp (B) = 1.121; 95% CI = 0.869 – 1.445; P> 0.05); 6) 

overweight (B = 0.401; StD = 0.257; Wald = 2.435; Exp (B) = 1.493; 95% CI = 0.903 – 2.468; P> 

0.05); 7) obesity (B = 0.161; StD = 0.221; Wald = 0.532; Exp (B) = 1.175; 95% CI = 0.761 – 

1.814; P> 0.05); 8) comorbidity (B = 0.094; StD = 0.126; Wald = 0.558; Exp (B) = 1.099; 95% CI 

= 0.858 – 1.407; P> 0.01). To determine the true values of risk factors in the prevalence of 

cholelithiasis, we conducted a multiple correlation analysis. A matrix of the relationship of 

cholelithiasis among the studied population of the Fergana Valley of gerontological age was 

compiled.  

The obtained data are summarized and shown in Figure 1. 

The presented figure shows that cholelithiasis itself is statistically significantly associated with 

metabolic factors (overweight, risk of obesity, dyslipidemia), behavioral and gender factors 

(alcohol consumption, gender, hereditary burden), hypertension and treatment (use of 

antihypertensive drugs, arterial), nutrition and diabetes (diabetes mellitus, low consumption of 

fruits and vegetables) and comorbidity. 

 I II III IV V 

Overweight  

Risk of obesity 

Dyslipidemia 

Alcohol consumption 

Floor 

Hereditary burden 

Use of antihypertensive drugs 

Arterial hypertension 

Diabetes mellitus 

Low consumption of fruits and 

vegetables 

Comorbidity  

 

Fig. 1. Correlation matrix of risk factors for the development of cholelithiasis among the 

population of the Fergana Valley gerontological group 
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Note: I - Metabolic factor; II - Behavioral and gender factor; 

III - Hypertension and treatment; IV - Nutrition and diabetes; V - Comorbidity 

 

This proves the existence of a real connection between cholelithiasis and 5 noted risk factors 

among the population of the Fergana Valley gerontological group. During a mass examination of 

the population to identify cholelithiasis and the group of "threatened" with respect to this 

pathology, it is necessary to study, determine and evaluate these risk factors for the development 

of this pathology. The results of these and other subsequent prospective epidemiological 

conditions can be used to optimize early diagnostics, prevention and treatment of cholelithiasis in 

persons of the gerontological group in the Fergana Valley or in other regions of the country. 

 

Conclusion 

Dyslipidemia as a risk factor for cholelithiasis in the Fergana Valley among the gerontological 

population is determined with a frequency of 42.1% in men and 57.9% in women. High rates of 

detection of DLP are noted in the age groups of 60–74 years (59.5%) and 75–89 years (37.7%); a 

comparatively lower frequency of DLP is observed in the age group ≥90 years. 
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