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ABSTRACT: In recent years, there have been significant changes in the field of screening
diagnostics and glaucoma prevention. At the same time, the specificity of glaucoma
control, due to a number of regional reasons, needs corrections. In a prospective clinical
and meteorological study, 1112 cases of glaucoma were analyzed. A direct dependence of
the development of glaucoma on the level of fluctuations of the main meteorological
elements — atmospheric pressure, relative humidity of air, solar fusion and thermal regime
was noted. The scientific foundations have been created for the implementation of effective
methods of meteorological prevention off glaucoma in the sharply continental climate of
Uzbekistan.
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1. INTRODUCTION

Researchers are actively studying the role of climatic-meteorological and
epidemiological factors in different regions of the world in the development of eye diseases
[1,2]. The presence of meteorological discomfort contributes to the unfavorable course of eye
diseases, their frequent relapses, chronicity and the development of ophthalmic endpoints
[3,4,6,7].

We analyzed how other health care specialties deal with issues of screening and
prevention for OA to realize the relevance of the problem of glaucoma prevention.

First of all, it should be noted that preventive examinations in certain specialties
appeared long before screening programs. They were carried out at the beginning of the 20th
century. A team of doctors (from 3 to 10) and through dispensary observation of patients
through the work of practical health authorities (this practice persisted until the 90s of the last
century) of the former USSR [12] or family enemies or an enemy of general practice (for
example, in the USA) for more a selective approach to the individual risk of developing
certain diseases [10,15,16]. Preventive examinations / studies are intended for healthy people
or people who do not have symptoms of disease and detect early stages of the disease [13]. In
preventive examinations / screenings, they are detected as a case of diseases, not only of an
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early and / or asymptomatic, but also at an advanced stage. Preventive examinations do not
include treatment / control of the dynamics of existing diseases and they are carried out with
the aim of measuring the general state of health, identifying risk factors and early signs of the
disease (which were not yet known), as well as to prevent diseases in the future through early
intervention.

Preventive measures (implementation of a structured lifestyle change program - "A +
B+C+D+E+F+ G+ H+ I"of the primary prevention alphabet: aspirin, blood
cholesterol, cigarettes, diabetes, physical activity, food, obesity, high pressure, “uneven
pulse”) is usually sufficient to control symptoms and improve quality of life in most patients,
given that the risks of surgery often outweigh the benefits [17,18,19]. In general, screening
prophylaxis, including meta helio prophylaxis, for any disease is considered good clinical
practice only when effective treatment is available and available for the particular disease,
such as glaucoma. Persons with risk factors, diabetes mellitus have an increased risk of
developing not only cardiac pathology, but also eye diseases, for example, glaucomatous
process, which often develop at an earlier age than those without diabetes and / or risk factors
(generally, meteorological, heliogeophysical, climate-weather, etc.). In the modern literature,
the main provisions of the primary methi helioprophylaxis of cardiovascular diseases (CVD)
and chronic non-infectious pathologies (CNID) are presented. According to epidemiological
studies, it is important to engage in primary prevention of chronic diseases from childhood,
since pathogenic "risk factors”, which are formed in childhood and adolescence, are
"resistant” and subsequently move into the lifestyle of an adult [20,21,22] ... The concept of
risk factors, formulated in the 60s of the twentieth century, is based on the results of
epidemiological studies and is currently a methodological basis for planning and organizing
the primary prevention of CVD and chronic diseases [23,24].

According to the concept, there are behavioral (undergoing correction) and non-
modifiable risk factors (age, gender, genetic predisposition - they cannot be corrected).
Behavioral risk factors include: smoking, unhealthy diet, low physical activity, and abundant
alcohol consumption, chronic psycho-emotional stress, meteorological and climate
pathogenetic factors. These are the most frequently noted modifiable risk factors in the
lifestyle of a modern person and patients, which either contribute to the development of
CNCD and/or lead to an “end point” from them, including [25]. At the same time, according
to the WHO, with the modification of risk factors, more than 75% of deaths, for example,
from CVD, can be prevented (INO, 2015).

At the moment, studies of the evidence base for the application of methods of
prospective clinical and meteorological observation, meteorological forecasting and
meteorological prophylaxis for the prevention of major eye diseases are ongoing. So,
scientists of our country for the first time developed, studied and tested the method of clinical
and meteorological observation of patients with keratitis, revealed the features of the
formation and pathomorphosis of the clinical course of keratitis in a sharply continental
climate. For the first time, a new and perfect technique with bioclimate grams has been
developed and implemented. It has been proven that the use of this technology in the Fergana
Valley increases the effectiveness of the treatment and prophylactic programs of keratitis
used in practice [26].

The noted connections of some eye diseases with the "main™ meteorological factors
(MF) expanded the understanding of risks with meteorological factors and, therefore, made it
possible to pay new attention to the regional aspects of meteorological prevention and pre-
nosological diagnosis of not only chronic, but also acute eye diseases. It is recommended that
in order to reduce complications of ophthalmic pathologies, public health authorities should
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have the results of epidemiological studies and clinical meteorological observations in each
region.

[5,9,10]. Meanwhile, these topical issues of ophthalmological science and practice remain
insufficiently studied, for example, in the example of glaucoma, in many regions of our
planet with a sharply continental climate, in particular, in Uzbekistan.

It seems possible to assert that the study of the climate of meteorological characteristics
of glaucoma is not only of medical importance, but also of great state and national economic
importance. The prognosis for the next few years in relation to eye diseases is unfavorable - a
significant increase in the number of patients with glaucoma and a deterioration in
meteorological conditions in Uzbekistan in general and in the Fergana Valley in particular are
predicted [4,5].

The aim of the study is to study meteorological mechanisms of development and to
determine aspects of glaucoma prevention in the sharply continental climate of the Fergana
Valley of Uzbekistan.

2. MATERIAL AND METHODS

The Fergana Valley subjected to climate meteorological monitoring, reflects all the
characteristics of Uzbekistan and, with its specific climatoclinicobiorhythmic has a
pathogenic effect on the development and course of eye diseases.

The region is a huge intermountain depression, surrounded on all sides by mountains
and in the west it connects with the Dalvarzin steppe.

This is reflected in the climate, which in general is characterized as sharply
continental, dry and hot. The city of Andijan is an important transport hub in southeastern
Fergana and lies on the Andijan River in the southeastern part of the Fergana Valley. Due to
the physical and geographical conditions and the atmospheric processes conditioned by them,
the climate of Andijan, reflecting all the specifics of the territory of the Fergana Valley,
acquires a sharply continental character: cloudy weather prevails, precipitation is frequent,
strong winds are rare. In addition, winter is stable here, spring and autumn are warm,
summers are dry and hot [11]. Prospective clinical and meteorological observation was
carried out in Andijan together with the staff of the regional bureau of meteorological
management for 3 years. 1112 cases of glaucoma were analyzed according to the data of the
regional eye dispensary, of which there were 401 men (36.06%), 711 women (63.93%). At
the age of 15-19 there were 18 (16%), 20-29 years old - 30 (2.7%), 30-39 years old - 46
(4.1%), 40-49 years old - 68 (6.2% ), 50-59 years old - 203 (18.5%), 60-69 years old - 472
(42.4%) and over 70 years old - 275 (24.4%).

Table No. 1
Table of indications for populations
Group  of | Types of glaucoma Swelling Total
population | Open | Closed | Mixed Glaucom | Terminal cataracts glaucom
corner | corner | glaucom | aattack | glaucoma a
eye eye a
Men 130 |138 |37.9 28,9 29 20 401
36,06
389 |354 10,4 9,0 39,7 21,7
Women 204 251 62,06 98 44 52 711
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63,93
611 |645 |167  |711 60,3 72,2
Total 1112
334|389 | 116 138 73 72
100,0
1000 | 1000 |1000 |1000 | 100, 100,0
F(+) 0821 | 0821 |0821 |0804 |0804 0,804 0,946
Mp(+-) | 0255 | 0255 |0,255 |0.266 | 0,266 0,266 0,144
t 3221 |3221 |3221 3019 |3,019 3,019 6,554
P i’<°'0 TO’O P<0,01 |p<0,05 |p<0,05 |p<0,05 p<0,001

The material was analyzed for every day, day, month, season and year for 3 years.
Along with clinical and meteorological observations, clinical and instrumental
ophthalmological biochemical and, according to indications, special studies were carried out,
when dealing with an attack of glaucoma upon admission to a hospital, during the period of
deterioration of the clinical course of glaucoma associated with changes in meteo conditions
and during the period of deterioration of anti-optical weather situations. The clinical
diagnosis of glaucoma was established by generally accepted international criteria and
classifications, and the verification of the diagnosis in inpatients was based on the analysis of
clinical manifestations, anamnestic data, results of ophthalmoscopy and tonometry (Joseph
Flammer, 2006). From the magazines TM-1, TM - 12 and TM - 15 of the regional hydro
meteorological center, according to the agreement, data were copied on the actual levels of
meteorological factors (MF) and the gradient of the potential of atmospheric electricity
observed in the atmosphere of Andijan over 3 years, 6 hour interval. A bank of information
has been accumulated on the main MF: atmospheric pressure (AP, in mb), air temperature
(TV, in C0), relative air humidity (RAH, V %) and the duration of solar fusion (CC, in
hours). The quantitative method of analysis of the morbidity rate according to N.R. Deryapa
and co-author (1985) and determined the "rhythm" of glaucoma. The study used the dynamic
method of G.M. Danishevsky, according to which the influence of MF on the development of
glaucoma was analyzed. The dynamics of correlations between glaucoma and meteorological
factors of the region was studied using the table by V.S. In addition, we have developed and
used a special dynamic observation method, consisting of clinical and meteorological parts,
which reflected the international experience of the registration of pathological dynamics in
patients with glaucoma and fluctuations in the meteopagodic regime. The drops of
meteorological conditions were determined according to the method proposed by V.F.
Ovchatova.

In processing the research results, the methods of relative statistics Microsoft Excel -
2000, the Spriman method, paired and unpaired Student's tests were used. Differences
between groups were considered significant at a significance level of less than 95% (P
<0.05).

3. RESULTS AND DISCUSSION

Our task was to study and identify the features of the development of glaucoma,
depending on the level and fluctuations of AD in the sharply continental climate of the
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Andijan region of the Fergana Valley. The data obtained show that glaucoma at different
levels of AD is characterized by an increase of 27.1%, that is, by 5.4 times (from 0.3-5.5%
with AD 950 mb to 27.1% with AD 966- 970 mb, T = + 0.93, P <0.001). Depending on
fluctuations in the level of AD (from < 945 mb to > 975 mb), the frequency of occurrence of
angle glaucoma increases to 28.7% (t = + 0.80, P <0.05), angle-closure glaucoma increases
by 22.5% ( © = + 0.93, P <0.001). With an increase in barometric pressure, there is an
increase in the frequency of detection of acute glaucoma pricks by 8 times (t = + 0.86, P
<0.01). But in cases of suspicion of glaucoma, depending on the level of AD, during the year,
it is registered with an increase of 42.9% (with AD >971-975 mb, 1=+ 0.82, P <0.01). Thus,
a direct dependence of the development and or recurrence of glaucoma on the level of AD
oscillations which is essential in optimizing the provision of high-quality and effective
medical treatment to this contingent of patients in the conditions of this region. In the course
of prospective monitoring, the relationship between glaucoma and relative humidity was also
established:

Prediction table for primary glaucoma with fluctuations in atmospheric pressure
Table No. 2

Indications | Expected fluctuations of Glaucoma at atmospheric
Atmospheri | pressure =
C pressure e Closed Mixed £ Terminal .5 g _ .8
c o8 angle glaucoma | g S glaucoma | 'S S g.:g 3
S %5 = | glaucoma 2 E 852|580
O&D O w » | OTE
0,18%
<945 0,33% 0,24% 0,00% 0,00% | 0,00% 0,00%
3,33%
946 - 950 2,30% 3,60% 11,21% 1,44% | 0,00% 0,00%
0,
051-955 | 1082% |8,63% | 2931% |3237% |476% | 139% | 007”0
18,62%
956 - 960 23,28% | 17,03% | 17,24% 20,86% | 14,29% 9,72%
17,54%
961 - 965 16,39% | 20,14% | 12,93% 12,23% | 11,11% 30,56%
25,36%
966 - 970 22,62% | 28,54% | 17,24% 22,30% | 41,27% 23,61%
21,31%
971 - 975 24,26% | 21,82% | 12,07% 10,79% | 28,57% 34,72%
Expectancy table for primary glaucoma with fluctuations in air humidity:
Table No. 3
Indications | Expected fluctuations of glaucoma at relative | Suspected | Total
relative humidity: glaucoma | glaucoma
humidity: e e e g © ==
ST Q - 2 o <Q = O
seg oo | 2X S8 € S
Soz oo | 23 K= 53
O8ST Ocod=Dc | O Do
<46 9,45% | 5,65% 12,69% | 12,61% | 0,85% 1,75% 8,00%
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47 - 55 742% |793% | 680% |9,33% |208% |696% | 7.42%
56 - 64 12,99% | 1242% | 13.88% | 11,90% |6,36% | 441% | 12,17%
0,
65-73 12,62% | 14,82% | 1150% |11,89% | 2035% |15.83% | M
0,
74 - 82 19,04% | 17,28% | 12,91% | 15,28% | 20,35% | 11,00% | +&:91%
0,
83-91 17,82% | 16,65% | 20,21% | 16,95% | 9,29% | 19,38% | -/16%
0,
02-100 | 20,65% | 25,25% | 22,02% | 22.04% | 4071% | 40,67% | °H*4%

high levels of glaucoma were observed with high values and fluctuations in RAH (>92-
100%) in the studied region of the Fergana Valley. So, as the RAH rushed from < 46% to 92-
100%, glaucoma increased by 14.4% (from 7.5% to 21.9%) and or 2.9 times (t =+ 0.99, P <
0.001). The detection rate of cases of acute angle glaucoma (AAG) increases, depending on
the level of RAH, 3 times (by 15.5%, t = + 0.80, P <0.05). Closed-angle glaucoma (CAG)
and mixed glaucoma (MG) at different levels of barometric pressure are observed with an
increase of 22.2% and or 4.9 times, respectively (t = + 0.77, P <0.05) and 21, 0% and or 3.7
times (t =+ 0.80, P <0.05). In almost every fifth patient (21.5%), an acute attack of glaucoma
coincides with the days of a sharp increase in RAH (t =+ 0.71, P <0.05). It was found that
there is a direct strong correlative relationship between the thermal regime and glaucoma
among the population: with an increase in TH and an increase in its fluctuations, a significant
increase in the cases of glaucoma detection is observed. We think these facts open up the
prospect of chronometric prophylaxis and chronotherapy of glaucoma among the population.

During a 3-year clinical meteorological study, it was noted that glaucoma with an increase
in air temperature increases from 0.0% at AH <- 8.7 C0to 17.0 5 - at AH >25.4 - 28.7 CO (t
=+0, 94, P <0.001).

Expectancy table for primary glaucoma with increasing air temperature:

Table No. 4
= Expected glaucoma at an increased temperature Suspected | Total
S ) . « glaucoma | glaucom
=4 g £ 2 a
© S 8 E
b2 < = jg < — ©
S E | o5 > 5 S E
T 5 c 3 D o 3 S = 8
oo o > 85 X 2 E S
S @ o ® 28 — o S
c E OIS O & = G [y
<-8,7 0,33% | 0,25% 0,00% 0,00% | 0,00% 0,00% 0,18%
-8,6--53 |0,00% |0,25% 0,00% 0,00% | 0,00% 0,00% 0,09%
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52--19 |3,32% | 3,96% 1,23% 0,00% | 0,00% 0,00% 2,55%
-1,8-1,5 9,65% | 9,48% 7,87% 10,29% | 9,98% 8,39% 9,76%
16-49 9,12% | 9,18% 8,53% 13,59% | 21,86% 3,87% 10,14%
10,73
50-8,3 % 9,73% 10,34% 12,40% | 31,87% 7,99% 10,74%
8,4-11,7 7,10% | 7,08% 3,32% 4,44% | 9,04% 6,37% 6,54%
11,8-151 | 7,97% | 9,28% 5,98% 8,65% 5,86% 13,56% 8,84%
11,88
15,2 -18,5 % 8,86% 4,36% 3,64% | 7,57% 7,44% 8,74%
11,17
18,6 - 21,9 % 15,09% 14,31% 6,50% 1,71% 18,63% 12,35%
12,19
22 -253 % 8,99% 17,25% 20,39% | 7,50% 15,83% 12,23%
25,4 - 28,7 (}/23’55 17,86% 26,81% 20,10% | 5,62% 17,93% 17,85%

Depending on the severity of the thermal regime, it also increases - OAG by 22.5% (t
=+ 0.82, P <0.01), CAG by 15.6% (1t = + 0.60, P <0.05) , MG - by 40.6% (t = + 0.90, P
<0.001) and acute attacks of glaucoma (OPG) - by 20.0% (t =+ 0.81, P <0.01). It should be
noted that the development of glaucoma also depends on the next meteorological element -
solar fusion: its detection with a lower prevalence is noted at CC levels < 1.3 h (4.6%), and a
high frequency is diagnosed at CC > 7.9-9.1 hours - 16.6%. That is, under the influence of
SS, the frequency of glaucoma detection increases by 4 times (t =+ 0.95, P <0.001).

Solar Fusion Primary Glaucoma Expectancy Table

Table No. 5
= Expected glaucoma at sunlight merger Suspected | Total
) ) © o glaucoma | glaucom
S S S] S
Q o b=
2 S 3 <
S g 3 = £ = g
— (@) (@] o
§8 |gS |Be 8 S E S
5 5 £ | X 2 3
— - -_— v =2
£ € OIS O 3 = o )
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3 7 0 0 0 4 14
<13 g
32% | 7.9% 0,0% 0.0% | 0,0% 1.8% 4,6%
2 6 2 0 6 5 21
14-26 s
22% | 6,7% 5,3% 0,0% | 10,0% 2.3% 70
5 9 1 2 0 2 19
2.7-30 =
54% | 10,1% 2,6% 35% | 0,0% 10,5% 270
3 11 0 4 0 1 19
40-52 =
32% | 12.4% 0.0% 70% | 0.0% 10.5% 3%
7 9 0 3 0 3 22
5.3-6.5 —
75% | 10.1% 0.0% 53% | 0.0% 15.8% 3%
4 7 4 3 0 2 20
6.6-7.8 —
43% | 7.9% 105%  |53% | 0,0% 16.8% 6%
14 18 7 9 0 2 50
79-91
) ) 0
151% | 20,2% 184% | 158% | 0,0% 2050 | 16:6%
13 15 3 9 0 0 40
9.2-10.4
L L 0
14.0% | 16,.9% 7.9% 15.8% | 0,0% 0,0% 13.2%
16 4 7 11 0 0 38
105 - 11.7
L L 0
17.2% | 45% 184% | 193% | 0,0% 0,0% 12,6%
12 1 6 4 0 0 23
118-13 —
12.9% | 1.1% 15,8% 7.0% | 0,0% 0,0% 1070
14 2 8 12 0 0 36
13.1-14.3 .
151% | 2.2% 211% | 21.1% | 0.0% 0.0% 11,9%
03 89 38 57 6 19 302
Kamu:
100% | 100% 100% 100% | 100% 100% 100%
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The largest number of cases of OAG, with an increase of 8 times, with a duration of
CC from 11.8 to 13.1 hours (t =+ 0.84, P <0.01).

The formation of CAG and MG against the background of CC fluctuations increases by
2.6 times (t =+ 0.99, P <0.001) and by 18.4%, respectively (t =+ 0.78, P <0.01). A distinct
correlative relationship was established between SS and an attack of glaucoma: EPG against
the background of CC fluctuations during the year increases by 21.1% (t =+ 0.87, P <0.01).
Thus, our results show the presence of a connection between glaucoma and CC and other
main meteo elements, which is of direct practical importance in the development and
implementation of large-scale regional treatment and prevention programs for glaucoma
among the population.

Glaucoma Expectancy Chart at Atmospheric Pressure and air humidity
Table 6
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Table of expected clinical course at temperature air and solar fusion.
Table No. 7

4. CONCLUSIONS

1. Preconditions and scientific basis have been created for the implementation of methods of
primary and secondary meteorological prevention of glaucoma among the population of the
Fergana Valley of Uzbekistan.
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2. In the course of prospective observations, the developed methods of clinical
meteorological monitoring, which remained on the use of meteo prognosis, make it possible
to provide a true basis for planning and realizing effective meteorological and preventive
glaucoma thresholds among the population.

3. In the overwhelming majority of cases, the development of glaucoma coincides with an
increase in the fluctuations of meteorological elements and coincides with the days of
different meteorological discomfort, due to such basic MF as AP, RAH, TH and CC.
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