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Abstract  The authors substantiate the algorithms developed as a result of scientific research on the development and 

recommendation for practical activity of optimization algorithms based on predicting the treatment and prevention of acute 

glaucoma attacks in valley conditions, and their significance. The authors conclude that the introduction of the developed 

algorithms into practice and their use in measures for the timely diagnosis, control, and prevention of glaucoma: 1) the level 

of early detection and elimination of an acute glaucoma attack reaches more than 50%; 2) blindness and other 

ophthalmological complications caused by glaucoma attacks also decrease at least in every second patient (reaching 50%);  

3) losses from the acute course of glaucoma (of socio-economic significance) are halved; 4) the risks from medications used 

in the context of glaucoma and its attacks are almost completely eliminated, reaching 100.0%.  

Keywords  Glaucoma, Acute attack, Treatment, Prevention, Algorithm 

 

1. Introduction 

In recent years, there has been an increase in clinical 

guidelines dedicated to the prevention of chronic diseases 

and their complications. These guidelines serve as a convenient 

"reference" encompassing modern data, defining scientific 

and practical directions, widely introducing preventive 

concepts within specialties, and improving clinical practice 

by at least 80% [6,1,2]. Such directions and recommendations 

in glaucomatology are very rare or have not been developed 

at all for certain regions and populations. In preventive 

glaucomatology, studying the issues of optimizing the 

prevalence, clinical course, and treatment and prevention of 

acute glaucoma attacks is considered one of the urgent 

scientific topics. 

For example, in the population with a comorbid background, 

in particular with glaucoma, the modification of lifestyle taking 

into account cardiovascular diseases (CVD) has a medical, 

economic, and social effect. Similar results were achieved and 

conclusions were drawn in non-communicable chronic 

diseases [3,4,5,11,7]. 

In glaucoma and GCC with cardiocomorbidity, this 

practical and scientifically significant issue has not been fully 
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resolved and has not been specifically studied in individual 

populations and regions. 

The main factors recommended by the international 

community for lifestyle modification against the background 

of cardiocomorbidity, for example [9,10] at least 150-300 

minutes of average training load per week or 75-150 minutes. 

Intense aerobic exertion; maintaining maximum physical 

activity per week if it is not possible to perform this exercise; 

maximizing the reduction of sitting position duration 

throughout the week; conducting exercises with the addition 

of aerobic exertion; prescribing and using a Mediterranean 

diet; reducing excess body weight until arterial pressure 

normalizes; reducing alcohol consumption up to 100 g per 

week; giving up smoking [8]. 

The development of these basic principles of preventive 

medicine in ophthalmology, particularly in the case of 

glaucoma and AGA, represents a pressing problem and 

scientific issue. 

Because, despite the constant development of fundamental 

and clinical glaucomatology, glaucoma continues to remain 

one of the main health problems and the main cause of 

irreversible blindness worldwide [12]. 

2. Material and Method 

The relative risk of the occurrence of an acute glaucoma 
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attack depending on risk factors in the valley population and 

the gender characteristics of the algorithm for its prediction 

were studied and evaluated. The development of algorithms 

for the prevention of primary and secondary glaucoma is an 

important theoretical and scientific activity, especially in 

various regions. The dissertation research on such a scientific 

topic was specifically devoted to the acute glaucoma attack 

and was not carried out in the regions of Uzbekistan, in 

particular, on the example of the valley. Such a study was 

conducted for the first time, and in this dissertation work, an 

algorithm for calculating the relative risk and prognosis of 

the occurrence of an acute glaucoma attack depending on 

risk factors in the valley population was developed. The 

gender characteristics of the forecasting of this algorithm, 

using the example of women of the valley, are presented in 

Table 1 and presented with a numerical interpretation. 

Table 1.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the female population of Andijan 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV P r Risk level 

1 >40 years -12,96 -0,024 >0,05 -0,052  

2 >60 years 5,341 0,010 >0,05 0,020  

3 Hereditary factor 6,503 0,012 >0,05 -0,028  

4 Smoking 97,87 0,183 <0,001 0,519 *** 

5 Obesity -3,073 -0,006 <0,01 -0,014 ** 

6 Alcohol 44,28 0,083 <0,001 0,329 *** 

7 Hypodynamia 21,83 0,041 <0,05 0,090 * 

8 Stress -8,693 -0,016 >0,05 -0,035  

9 Comorbidity -17,41 -0,032 <0,05 -0,075 * 

10 Cataract 4,168 0,008 >0,05 0,017  

11 Cardiovascular diseases -1,788 -0,003 >0,05 -0,007  

12 Diseases of respiratory organs 15,25 0,028 <0,05 0,095 * 

13 Gastrointestinal diseases 13,33 0,025 <0,05 0,086 * 

14 Diseases of the urinary system -5,978 -0,011 >0,05 -0,026  

15 Diabetes 6,916 0,013 >0,05 0,034  

Note: in this and subsequent tables, 

SSCP - sum of squares and intersection; 

COV – covariance; 

r – Pearson correlation coefficient 

*- low risk; 

** - high risk; 

***- extremely high risk 

Table 2.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the male population of Andijan 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV SSCP r Risk level 

1 >40 years 6,480 0,012 >0,05 0,052  

2 >60 years -2,670 -0,005 >0,05 -0,020  

3 Hereditary factor -3,251 -0,006 >0,05 -0,028  

4 Smoking -48,93 -0,091 <0,001 -0,519 *** 

5 Obesity 1,536 0,003 >0,05 0,014  

6 Alcohol -22,14 -0,041 <0,001 -0,329 *** 

7 Hypodynamia -10,92 -0,020 <0,05 -0,090 * 

8 Stress 4,346 0,008 >0,05 0,035  

9 Comorbidity 8,704 0,016 >0,05 0,075  

10 Cataract -2,084 -0,004 >0,05 -0,017  

11 Cardiovascular diseases 4,184 0,008 >0,05 0,037  

12 Diseases of respiratory organs -7,626 -0,014 <0,05 -0,086 * 

13 Gastrointestinal diseases -6,665 -0,012 <0,05 -0,086 * 

14 Diseases of the urinary system 2,989 0,006 >0,05 0,041  

15 Diabetes -3,458 -0,006 >0,05 -0,034  
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Table 3.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the rural population of Andijan 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV SSCP r Risk level 

1 >40 years 0,642 0,001 >0,05 0,007  

2 >60 years 0,313 0,001 >0,05 0,003  

3 Hereditary factor 0,006 3,117 >0,05 0,037  

4 Smoking 5,369 0,010 <0,05 0,078 * 

5 Obesity -2,050 -0,004 >0,05 -0,026  

6 Alcohol 0,732 0,001 >0,05 0,015  

7 Hypodynamia -0,039 0,001 >0,05 0,001  

8 Stress 0,905 0,002 >0,05 0,010  

9 Comorbidity -7,128 -0,013 <0,05 -0,084 * 

10 Cataract -6,961 -0,013 <0,05 -0,078 * 

11 Cardiovascular diseases 5,916 0,011 >0,05 -0,062  

12 Diseases of respiratory organs -4,441 -0,008 >0,05 -0,069  

13 Gastrointestinal diseases -3,156 -0,006 >0,05 -0,056  

14 Diseases of the urinary system 0,939 0,002 >0,05 0,017  

15 Diabetes 3,480 0,006 >0,05 0,047  

Table 4.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the urban population of Andijan 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV SSCP r Risk level 

1 >40 years -0,642 -0,001 >0,05 -0,007  

2 >60 years -0,313 -0,001 >0,05 -0,003  

3 Hereditary factor -3,117 -0,006 >0,05 -0,037  

4 Smoking -5,369 -0,010 <0,05 -0,078 * 

5 Obesity 2,050 0,004 >0,05 0,026  

6 Alcohol 0,732 -0,001 >0,05 -0,015  

7 Hypodynamia 0,039 0,001 >0,05 0,001  

8 Stress -0,905 -0,002 >0,05 -0,010  

9 Comorbidity 7,128 0,013 <0,05 0,084 * 

10 Cataract 6,961 0,013 <0,05 0,078 * 

11 Cardiovascular diseases 1,486 0,003 >0,05 0,018  

12 Diseases of respiratory organs 4,441 0,008 >0,05 0,069  

13 Gastrointestinal diseases 3,156 0,006 >0,05 0,056  

14 Diseases of the urinary system -0,939 -0,002 >0,05 -0,017  

15 Diabetes -3,480 -0,006 >0,05 -0,047  

 

In the population of women of the valley, 15 risk factors 

directly related to the acute glaucoma attack - low, high, and 

extremely high risk of developing an acute glaucoma attack - 

were identified and confirmed. These are ≥ 40 age factor > 

60 age factor, hereditary factor, smoking, obesity, alcohol 

consumption, hypodynamia, stress, comarbidity, cardiovascular 

diseases (CVD), respiratory diseases (RD), gastrointestinal 

diseases (GD), urinary system diseases (UIS), and diabetes 

mellitus (DM2). Under the influence of the age factor >40 

and >60 years, the risk of AGA development increases 

insignificantly (P>0.05). 

In this case, in the female population, a factor (P>0.05), 

stress factor (P>0.05), cataract (P>0.05), CVD (P>0.05), 

DUS (P>0.05), and D2 (P>0.05) are confirmed as risk factor 

that significantly increase the risk of seizures. 

In women with glaucoma, smoking (r= 0.5/9; P<0.001) 

and alcohol consumption (r= 0.329; P<0.001) are factors 

associated with 8 high levels of AGA. A high risk for AGA  

is directly related to obesity as a risk factor (P>0.01). Lower 

risk levels for AGA are associated with hypodynamia (r= 0.090; 

P<0.05), comorbidity (P>0.05), DRO (r= 0.095; P<0.05), and 

GD (r= 0.086; P<0.05). 

Table 2 presents an algorithm for assessing/predicting the 

relative risk of developing AGA in relation to risk factors in 

the male population of Andijan. 

The 8th highest risk of an acute course of glaucoma in the 
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male population is associated with smoking (P<0.001) and 

alcohol consumption (P<0.001). A low risk level is predicted 

in hypodynamia (P>0.05), DRO (P>0.05), and GD (P>0.05). 

Insignificant risk is predicted under the influence of 15 other 

risk factors: > 40 years and > 60 years, hereditary factors, 

obesity, stress, comarbidity, cataracts, CVD, DUS and D2. 

"Implementing preventive measures as a barrier" against  

2 to 8 strong and 3 strongly negative factors completely 

eliminates AGA (primary glaucoma prevention) or slows it 

down to an unknown degree (secondary glaucoma prevention). 

Table 3 shows that in relation to the following factors: > 40 

years and > 60 years, hereditary factors, smoking, obesity, 

alcohol consumption, hypodynamia, stress, comorbidity, 

cataracts, CVD, DRO, GD, DUS and D2, the degree of AGA 

risk of varying severity arises in the rural population. 

In particular, the rural population shows a low risk of 

developing and is predicted to have a lower incidence of 

acute glaucoma attacks associated with smoking (P>0.05), 

comorbidities, and cataracts. 

In hypodynamia, DRO and GD, there is also an 

insignificant risk of occurrence and/or prognosis of AGA. 

Depending on the remaining risk factors, in the rural 

population, a subtly expressed low risk of glaucoma arises, 

manifesting as an acute glaucoma attack. It is noteworthy 

that there is a large number of factors that increase the risk of 

AGA in the rural population. 

In the urban population of Andijan (Table 4), smoking 

(P<0.05; p= -0.078), comarbidity (P<0.05; p= -0.084), and 

cataract (P<0.05; p= -0.078) are confirmed as risk factors for 

a significant but low-degree glaucoma attack. 

Table 5.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the population of Andijan <60 years old 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV SSCP r Risk level 

1 >40 years 88,028 0,164 <0,001 0,692 *** 

2 Hereditary factor 1,788 0,003 >0,05 0,015  

3 Smoking -0,810 -0,002 >0,05 -0,008  

4 Obesity 5,520 0,010 <0,05 0,050 * 

5 Alcohol 0,771 0,001 >0,05 0,011  

6 Hypodynamia 39,737 0,074 <0,001 0,322 *** 

7 Stress 0,648 0,001 >0,05 0,005  

8 Comorbidity 10,994 0,021 <0,05 0,093 * 

9 Cataract 38,263 0,071 <0,001 0,311 *** 

10 Cardiovascular diseases 28,866 0,054 <0,01 0,217 ** 

11 Diseases of respiratory organs 12,223 0,023 <0,05 0,115 * 

12 Gastrointestinal diseases -10,542 -0,020 <0,05 -0,100 * 

13 Diseases of the urinary system 2,302 0,004 >0,05 0,031  

14 Diabetes -0,631 -0,001 >0,05 -0,006  

Table 6.  Algorithm for assessing the relative risk of developing an acute glaucoma attack in relation to risk factors in the population of Andijan ≥60 years old 

№ 
Risk factors associated  

with glaucoma attack 

Risk of glaucoma attack 

SSCP COV SSCP r Risk level 

1 >40 years -99,076 -0,185 <0,001 -0,775 *** 

2 Hereditary factor -2,220 -0,004 >0,05 -0,019  

3 Smoking 1,214 0,002 >0,05 0,013  

4 Obesity 0,713 0,001 >0,05 0,006  

5 Alcohol 0,026 0,001 >0,05 0,001  

6 Hypodynamia -37,482 -0,070 <0,001 -0,303 *** 

7 Stress -0,505 -0,001 >0,05 -0,004  

8 Comorbidity -10,585 -0,020 <0,05 -0,089 * 

9 Cataract -38,518 -0,072 <0,001 -0,311 *** 

10 Cardiovascular diseases -28,034 -0.052 <0,01 -0,209 ** 

11 Diseases of respiratory organs -12,611 -0,024 <0,05 -0,118 * 

12 Gastrointestinal diseases 9,281 0,017 <0,05 0,088 * 

13 Diseases of the urinary system -2,758 -0,005 >0,05 -0,037  

14 Diabetes 1,592 0,003 >0,05 0,015  
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Among the remaining 12 risk factors, an insignificant 

degree of risk leads to the occurrence of an acute glaucoma 

attack. 

The following tables 5-6 show algorithms for assessing/ 

predicting the relative risk of developing an acute glaucoma 

attack in relation to risk factors in the population aged <60 

and ≥60 years. 

A very high risk of AGA occurrence is associated with or 

predicted by hypodynamia (P<0.001; p=0.322) and cataracts 

(P<0.001; p=0.311). 

A high level of AGA risk is confirmed/prognosed 

depending on CVD [P<0.01; p=0.217]. 

Low level of risk. In the origin of AGA DRO (P<0.05; 

p=0.115), GD (P<0.05), comorbidity (P<0.05; p=0.093) and 

obesity (P<0.05; p=0.050) were associated. 

In other risk factors, such a risk is predicted insignificantly. 

In the development and recommendation for practical activities 

of optimization algorithms based on the prediction of the 

treatment and prevention of acute glaucoma attacks in the 

population aged ≥60 years, the leading or main important 

risk factor is hypodynamia (under the influence of this factor, 

an extremely high risk of AGA occurrence is confirmed; 

P<0.001), cataract (extremely high risk; P<0.01), CVD 

(poses a high risk; P<0.01), comorbidity (creates a low risk; 

P<0.05), DRO (creates a low risk level; P<0.05) and GD 

(creates a low risk level; P<0.05). 

3. Conclusions 

The implementation of the developed algorithms and  

their use in measures for the timely diagnosis, control and 

prevention of glaucoma: 1) the level of early detection and 

elimination of an acute glaucoma attack - reaches more than 

50%; 2) blindness and other ophthalmological complications 

caused by glaucoma attacks also decrease at least in every 

second patient (reaching 50%); 3) losses from the acute 

course of glaucoma (of socio-economic significance) are 

reduced by half; 4) the risks from medications used in the 

context of glaucoma and its attacks are almost completely 

eliminated, reaching 100.0%. 
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