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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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По результатам воздействия таких факторов как пол, воз-
раст, индекс массы тела, вид легочной гипертензии, приме-
нение лекарственных препаратов и вида оперативного вме-
шательства на тяжесть синдрома ЛГ при простом анализе 
показал значимую связь, но как продемонстрировало много-
мерное линейное моделирование статистически значимых 
изменений не выявлено.

reziume

kompiuteruli tomografiis SesaZleblobebi 
filtvis hipertenziis diagnostikaSi da sxva-
dasxva faqtoris gavlena filtvis hipertenziis 
sindromis simZimeze

1d. mardenkizi, 2r. raximJanova, 3t. dautovi, 
4jongmin jon li, 1e. elSibaeva, 1a. saduakasova, 
2J. koJaxmetova

1yazaxeTis prezidentis saqmeebis marTvis samedi-
cino centris saavadmyofo; 2astanas samedicino 
universiteti, akadJ.xamzabaevis sax. radiologiis 
kaTedra; 3erovnuli samecniero kardioqirurgi-
uli centri nur-sultani, yazaxeTi; 4medicinis 
skola, kionpukis erovnuli universiteti, Cun-gu, 
tegu, samxreT korea 

publikacia eZRvneba filtvis hipertenziis 
sindromis simZimeze mravalfaqtoruli zemo-
qmedebis sakiTxis analizs, kerZod, iseTi faq-
torebis, rogoricaa sqesi, asaki, sxeulis masa, 

samkurnalwamlo preparatebis miReba. filtvis 
hipertenzia iSviaTi mravalfaqtoruli daavade-
baa, romelic mosvenebis mdgomareobaSi gulis 
marjvena saknebis kaTeterizaciisas xasiaTdeba 
filtvis sisxlZarRvebSi saSualo arteriuli 
wnevis matebiT ≥25 mmHg-ze metad. filtvis hip-
ertenzia nebismier asakSi SeiZleba ganviTardes, 
dawyebuli axalSobilobis periodidan. Taname-
drove monacemebis mixedviT, am paTologiis 
pirveli klinikuri niSnebis gaCenidan mis diag-
nostirebamde socialur-ekonomikurad ganviTare-
bul qveynebSic ki aranakleb sam weliwadi gadis. 
filtvis hipertenziis dagvianebuli diagnostika 
ki negatiurad moqmedebs ara marto gadarCenis 
prognozze, aramed SeiZleba gaxdes pacientebis 
naadrevi invalidizaciis mizezi. 
kvlevis SedegebiT naCvenebia, rom filtvis qso-

vilis simkvrive filtvis arteriaSi wnevis mud-
mivi momatebis pirobebSi, Tanamedrove multispi-
raluri kompiuteruli tomografiis monacemebis 
mixedviT, dasaSveb maCvenebelTa farglebSia, Tumca, 
gamovlinda korelacia filtvis Reros diametrsa 
da filtvis arteriaSi saSualo wnevas Soris. 
filtvis hipertenziis sindromze iseTi faq-
torebis gavlenis martivi analizis SedegebiT 
ki, rogoricaa asaki, sqesi, sxeulis masis indeqsi, 
filtvis hipertenziis saxe, samkurnalwamlo pre-
paratebis gamoyeneba da operaciuli Carevis saxe, 
aRiniSneba mniSvnelovani kavSiri, magram mraval-
ganzomilebiani xazovani modelirebiT statisti-
kurad sarwmuno cvlilebebi ar dadginda.

DEPENDENCE OF BLOOD PRESSURE REACTIONS 
ON METEOROLOGICAL PARAMETERS IN VARIOUS AGE GROUPS

Meiramova A., Rib Y., Sadykova D., Issilbayeva A., Ainabay A.

JSC “Medical University of Astana”, Department of Internal Medicine №2, Nur-Sultan, Kazakhstan

Currently, climate is assigned to play an important role in the 
blood pressure (BP) regulation. Along with other meteorologi-
cal factors, the direct role of changes of temperature and atmo-
spheric pressure, which can increase the risk of diseases, hos-
pitalizations and lead to premature mortality, is [1-10]. One of 
the most significant climatic and meteorological elements that 
affect the BP variability is the outdoor temperature. There are a 
number of works describing the changes of the BP level during 
the fluctuations and changes in the temperature level. Hu J. and 
et al. investigating the effect of temperature on BP in children 
and adolescents showed that a decrease of air temperature was 
associated with a significant increase of systolic blood pressure 
(SBP) and diastolic blood pressure (DBP). At the same time, 
the authors emphasize the greater value of the daily minimum 
air temperature on the BP level [12,13]. Van den Hurk K.,and et 
al.studied BP levels in healthy adults and found that the higher 
daytime temperatures were associated with lower BP levels, that 
were independent of humidity or other factors [14]. The study 
of the relationship between air temperature and BP in elderly 

subjects also showed that a decrease of temperature by 1 degree 
was associated with an increase of SBP [15] and the influence 
of seasonal fluctuations is more important, since the greatest in-
crease of SBP to 4.25 for women and 4.21 mmHg. for men was 
observed during the winter period, and in the summer, on the 
contrary, low BP was observed [16].

Fluctuations in meteorological elements are largely associated 
with climate zones or local climate [17]. Nur-Sultan is the capi-
tal of Kazakhstan, with a population of 1 million people, is the 
second coldest capital in the world after Ulaanbaatar [18]. Ka-
zakhstan is located in the southern part of the temperate climate 
zone, on the border of Europe and Asia. The most part of the 
country is located in Asia; the smaller part is located in Eastern 
Europe. The climate is diverse throughout the territory. If in the 
southern part of it, due to the pronounced mountain-valley circu-
lation, the continental climate prevails, in the Northern part it is 
mainly sharply continental climate, due to the circulation of the 
atmosphere. Nur-Sultan, where the current study was conducted, 
is located in the Northern region of the country, with high tem-
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peratures in summer , low temperatures in winter and large an-
nual and summer daily air temperature amplitudes [19,20].

The studies of climate`s impact on the BP level in the neigh-
boring regions of Kazakhstan have different results. Thus, in the 
Northern regions of Russia, in the far North, several authors re-
vealed that diseases, associated with the BP elevation, with the 
highest frequency were destabilized in the winter and spring pe-
riods [21,22]. While, in the South-Eastern part of Western Sibe-
ria the relationship of frequency of request for medical care for 
BP destabilization, associated with a depression in daily aver-
age temperature and number of days with rainfalls was observed 
[23,24]. Handler J. and et al. also noted the important value of 
the region of residence. The authors showed that even in a com-
fortable year round air-conditioned environment with an out-
door temperature of 28.6 degrees in summer and 14 degrees in 
winter, there was a significant difference in SBP of 134 mmHg 
and 165 mm Hg respectively. While in another region, where 
the air temperature was 40 degrees in summer and 10 degrees 
in winter, the SBP was 130 and 147 mmHg respectively [25].

Currently, there are works, published in the regional jour-
nals of the country, devoted to the influence of climate and 
meteorological factors on mortality from circulatory system 
diseases, where the authors note the dependence of the in-
crease of mortality rate in the Southern regions on atmo-
spheric pressure on base of average annual indicators [26]. 
The increase in the frequency of vascular accidents depend-
ing on the air temperature and the duration of the days with 
relative humidity of more than 80% in the southern regions 
of Kazakhstan was also noted [27]. There were a number of 
works in neighboring regions of Russia. However, taking into 
consideration the peculiarities of the local climate in different 
regions of Kazakhstan, the aim of our study was to assess the 
impact of climate and meteorological indicators on BP pa-
rameters in different time intervals, considering unmodifiable 
risk factors of hypertension in Nur-Sultan.

Material and methods. The study was conducted in the city 
multidisciplinary hospital No. 2 of Nur-Sultan, in the depart-
ment of cardiology in the period from 1 January 2017 to 31 De-
cember 2017. Ethical principles were observed. The study was 
approved by the local ethics committee of the npJSC “Medical 
University of Astana”. The 260 cases of daily BP monitoring of 
patients suffering from arterial hypertension with the developed 
uncomplicated hypertensive crisis were analyzed. The inclusion 
criteria were the age of the patients under the study over 18 years 
and the signed voluntary informed consent of the patient. The 
exclusion criteria were secondary symptomatic arterial hyper-
tension (AH), resistant AH, the General serious condition of the 
patient, the presence of concomitant somatic diseases, hepatic 
and renal insufficiency, complicated hypertensive crises (with 
the development of acute cerebrovascular accident, acute myo-
cardial infarction, bleeding, cardiac arrhythmias).

All patients under the study underwent ambulatory blood 
pressure monitoring (ABPM) after stabilization and initiation 
of basic antihypertensive therapy, which included angiotensin 
converting enzyme inhibitors, calcium channel antagonists, thi-
azide and thiazide-like diuretics. The average period of ABPM 
conducting was from 3 to 5 days from the beginning of basic 
therapy. 

The ABPM was carried out using the BPLab МнСДП-1 ap-
paratus (Russian Cardiology Research and production com-
plex, Russia; accuracy tests was carried out according to the 
international protocol ESH-2001 [28], (date of the last veri-
fication is 17.06.2018) on base of the oscillometric method. 

Monitoring began at 08.00-09.00 and lasted an average for 
25 hours. The cuff for BP measuring was worn on a non-
dominant hand. During the day, BP was recorded every 20 
minutes, at night-every 30 minutes, the processing of moni-
toring data was carried out using the computer software GE 
CardioSoft, version 6.65. 

Using the ABPM the next data were analyzed: temporal hy-
pertensive index of systolic and diastolic blood pressure (HISx 
и HIDx); average daily blood pressure -systolic and diastolic, 
daily variability of SBP (norm - <15%), daily variability of DBP 
(norm - <14%). According to the Recommendations of the Eu-
ropean society of cardiologists of 2018 on the prevention, diag-
nostics and treatment of hypertension [16] as diagnostic values 
were taken daily average BP 130/80 mm Hg and above. HISx 
and HIDx were considered as “presumably normal” at values 
less than 15%, “borderline” - from 15 to 29%, “presumably el-
evated” - in the range of 30-49%; stable hypertension was estab-
lished at values HI ≥ 50%, night BP decrease less than 10% of 
the median of daily BP.

In order to assess the impact of climatic and meteorological 
factors on BP fluctuations, we studied the daily fluctuations of 
climate data indicators, which were reflected in 4-hour intervals: 
00.00-00.04 hours; 00.04-08.00 h.; 08.00-12.00 h.; 12.00-16.00 
h.; 16.00-20.00 h.; 20.00-24.00 h.. These climatic and meteo-
rological indicators were obtained from the site http://rp5.kz/
archive.php?wmo_id=35188&lang=ru. 

The analysis included: air temperature at an altitude of 2 me-
ters above the ground, T; difference between day and night tem-
perature; atmospheric pressure at the station level, AP; relative 
humidity at an altitude of 2 meters above the sea level, RH; wind 
speed at an altitude of 10-12 meters above the ground, WS; total 
cloudiness, TC; all observed clouds amount, AOCA; the lowest 
cloud base height, LCBH; the horizontal visibility, HV; precipi-
tation, P.

In this regard, circadian BP indicators according to the re-
sults of ABPM were also divided into equal 4-hour intervals: 
00.00-00.04 hours.; 00.04-08.00 h.; 08.00-12.00 h.; 12.00-16.00 
h.; 16.00-20.00 h.; 20.00-24.00 hour, and has been marked as 
4-hourly mean values of SBP and DBP.

An elevated SBP was considered to be 130 mmHg or more, 
elevated DBP-80 mmHg or more.

The initial data of patients and climatic and meteorological 
indicators for the current period are presented in Tables 1,2.

Data analysis was conducted, taking into consideration the 
unmodifiable risk factors for hypertension, such as the age and 
gender distribution. It was not possible to carry out a compara-
tive analysis depending on ethnicity, since the analyzed data 
were a constant. A comparative analysis depending on the he-
reditary burden failed due to non-valid data.

In order to assess the influence of climate and meteorologi-
cal factors on the blood pressure fluctuation depending on the 
age of patients under the study, the sample was divided into 3 
groups by age gradations according to who recommendations. 
Consequently, the first group consisted of patients aged 21 to 
44 years, n=127, the second group consisted of patients aged 45 
to 59 years n=79, the third group consisted of patients aged ≥60 
years, n=54.

Further, in order to assess the influence of climate and me-
teorological factors on blood pressure fluctuation in relation to 
the gender distribution, a comparative analysis with the sample 
divided into 2 groups by gender was carried out. The first group 
consisted of male persons n=218, the second group consisted of 
female persons n=42. 
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Table 1. Clinical and anamnestic indicators of patients with hypertension in 2017, n=260

Variables Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

n=21 n=18 n=20 n=27 n=24 n=26 n=17 n=21 n=12 n=19 n=30 n=25

Age Me
Q1;Q3

47
42;68

47
41;62

50
45;65

46
40;57

44
40.2;59

45
37;56

46
38;67

47
42;68.5

43
41;56

44
40;49

43
38;48

43
40;47

Men n,% 19/90.4 17/94.4 10/50 26/96.2 22/91.6 21/80.7 14/82.3 16/76.1 11/91.6 15/78.9 24/80 23/92

Women n,% 2/9.6 1/5.6 10/50 1/3.8 2/8.4 5/19.3 3/17.7 5/23.9 1/8.4 4/21.1 6/20 2/8

Ethnic 
Kaz n,% 21/100 17/94.4 20/100 27/96.2 20/83.2 26/100 14/82.3 20/95.2 12/100 19/100 29/96.6 25/100

He-
reditary 
history

n,% 19/90.4 18/100 19/95 25/92.5 22/91.6 25/96.1 17/100 21/100 11/91.6 17/89.4 29/96.6 24/96

Table 2. Seasonal dynamics of climatic and meteorological indicators in 2017

Variables
Winter Spring Summer Autumn

Me/Q1;Q3
Air temperature, T -7.7/-11.3;1.5 9.5/5.7;15.5 22.3/19.5;25.9 1.0/-1.4;6.1

Difference between day and night temperature -6.4 11.01 5.6 5.08

Atmospheric pressure, AP 740/729.8;742 731.1/725;738 725.6/723;729 735.3/730;740

Relative humidity, RH 83.5/74;95 59/45.7;78.7 43/33;51.5 80/60;89
Wind speed, WS 2.0/1;3 2.0/1;4 1.0/1;2.5 2.0/1;2

Total cloudiness, TC 100/25;100 100/63.7;100 75/40;100 100/100;100

All observed clouds amount , AOCA 90/0;100 32.5/10.8;97.5 40/26.5;31.6 100/60;100
The lowest cloud base height, LCBH 450/450;800 1250/850;1250 1250/1250;1750 450/250;800

Horizontal visibility, HV 4.5/4;4 10/4;10 10/10;10 4.0/4;10
Precipitation, P 0.4/0;1.0 0.5/0.1;1.0 0.1/0;2 0.7/0;3

Statistical data processing was performed according to gen-
erally accepted standards in the IBM SPSS Stasistics software 
program. A comparative analysis of the level of SBP and DBP 
in different age groups was carried out using the Kraskel-Wal-
lace criterion (p≤0.017). Correlation analysis of SBP and DBP 
with meteorological indicators was conducted using the Spear-
man correlation criterion (rs). Based on the correlation analysis 
data, a multi-dimensional regression analysis with step-by-step 
selection, with the calculation of the determination coefficient r 
square and the adjusted r square was performed. The qualitative 
data analysis was based on the Tau-Kendell and Somer criterions 
for multi-field tables (p≤0.017). Based on the correlation analy-
sis data, a multi-dimensional regression analysis with systematic 
selection, with the calculation of the determination coefficient r 
square and the adjusted r square, was performed. A comparative 
analysis of SBP and DBP level in different gender groups was 
carried out using the Mann-Whitney criterion (p≤0.05). 

Results and discussion. The frequency of elevated SBP and 
elevated DBP in different age groups had different frequencies. 
The highest proportion of patients with elevated SBP was among 
the third group (1 group= 46.4%; 2 group= 42.5%; 3 group= 
53.8%; χ2=9.511 df=2 p=0.009). The proportion of patients 
with elevated levels of DBP was found with the same frequency 
among young, middle-aged and elderly people (1 group=48.2%; 
2 group=48.2%; 3 group=42.8%, p>0.05). 

These results are fully reflected in the comparative analysis, 
which showed the presence of statistically significant differenc-
es in the level of average daily SBP among the groups under the 
study. In the young age group, the average daily SBP was 131 
mmHg. (95% CI 130.1-131.9), in the middle-aged group-130.5 

(95% CI 129.4-131.7), while in the elderly group-136.3 (95% CI 
134.4-138.1), χ2=25; df=11; p=0.000. While the average daily 
DBP in the groups under the study didn`t differ and accounted 
for 81.6(95%CI 80.9-82.4), 80.9 (95% CI 80-81.8) and 79.9 
mmHg(95% CI 78.8-80.9) , (p=0.271) 

Analyzing the seasonaly fluctuations of the daily average SBP 
and daily average DBP similar trend in older age group of per-
sons over 60 years of age is obvious, where the daily average 
SBP peaks occur in the spring period (Fig. 1), which is prob-
ably associated with a more increasesd difference in night and 
day temperatures at the appropriate season (Table 2). The similar 
trend for the daily average DBP wasn`t observed, and the varia-
tion of the daily average DBP by month didn`t show significant 
differences.

The study of the 4-hourly mean values of SBP and DBP in 
different age groups showed that the SBP mean value with 
a 95 % CI in the elderly in different time intervals was sig-
nificantly higher than in the young and middle-aged groups 
(Fig. 2). 4-hourly mean values of DBP had no significant dif-
ferences. For persons of the first group the 4-hourly mean 
values of DBP was 00.00-00.04 hour=74.1 (95% CI 71-76); 
00.04-08.00 hour = 74 (72-76); 08.00-12.00 hour=82.3 (80-
84); 12.00-16.00 hour= 81.4 (79-83); 16.00-20.00 hour =84 
(82-85); 20.00-24.00 hour= 83.4 (81-85) mmHg. For persons 
of the second group the 4-hourly mean values of DBP ac-
counted for 73.6 (71-76); 74.8 (72-77); 81 (78-83); 80.4 (78-
82; 83.9 (81-86); 89 (79-84) mm. Hg. For the third group 
persons the 4-hourly mean values of DBP was 72.5 (69-65); 
73.8 (72-77); 81.3 (78-84); 79.7 (77-82); 80.8 (78-83); 78.9 
(76-81) mm.Hg.
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Further, in order to assess the relationship of 4-hourly mean 
values of SBP and DBP with climatic and meteorological pre-
dictors in individuals of different age groups, a correlation 
analysis was carried out. The results showed that the patients 
of the first 18-44 age group had a positive weak correlation of 
4-hourly mean values of SBP and DBP with air temperature 
rs SBP=0.185 p=0.000 and rs DBP =0.189 p=0.000. Also, a 
negative weak correlation of 4-hourly mean values of SBP 
and DBP with atmospheric pressure rs SBP=-0.133 p=0.001 
and rs DBP=-0.184 p=0.000, was observed.

In the middle-aged group (45-59 years), along with a sta-
tistically significant weak correlation between 4-hourly mean 
values of SBP and DBP with air temperature (rs DBP=0.163 
p=0.001) and atmospheric pressure (rs SBP=-0.1 p=0.031), a 
negative relationship with relative humidity rs SBP=-0.143 
p=0.001 rs SBP=-0.237 p=0.000 was also revealed.

Correlation analysis in the age group, aged ≥60 years, 
showed the presence of not only the relationship of the 
4-hourly mean values of SBP and DBP with the previously 
mentioned indicators, but also revealed additional correla-
tions with the wind speed, the lowest cloud base height and 
horizontal visibility (Table 3). 

Taking into account that the daily SBP, 4-hourly mean values 
of SBP, as well as the variability of SBP significantly varied in 
different age groups, multiple regression analysis was performed 
separately for each age group. As a dependent variable was the 
4-hourly mean values of SBP, as an independent variables gen-
der, hereditary burden, and meteorological parameters such as 
air temperature, atmospheric pressure, relative humidity, wind 
speed, and horizontal visibility were selected. Thus, we obtained 
different models of multiple regression analysis for each group. 
For the young age group, the r square accounted for 3.7%, the 

adjusted r square was 3.5% and included only the value of the 
constant and the air temperature. For the middle-aged group, the 
r square accounted for 2.4%, the adjusted r square was 2.1%, 
and included the value of the constant and relative humidity. 
For the older group, the r square was 25.5%, the adjusted 
r square was 23.2% and included the value of atmospheric 
pressure, air temperature, relative humidity and horizont„al 
visibility (Fig. 3). 

Fig. 3 Scattering diagram of a multidimensional regression 
model

The variables, included in the multidimensional regression 
model, are presented in Table 4.

Fig. 1. The seasonal dynamics of the daily average SBP in 
different age groups

Fig. 2. Variability of 4-hourly mean values of SBP within 24 
hours in different age groups

Table 3. Correlation matrix of 4-hourly mean values of SBP and DBP 
with climatic and meteorological indicators in the elderly group

4-hourly mean values of BP T AP RH WS HBLC HV

4-hourly mean 
values of SBP

rs 0.128 -0,217 -0,157 0,095 0,250 0,280

p 0,020 0,000 0,007 0,106 0,043 0,000

4-hourly mean 
values of DBP

rs 0,180 -0,203 -0,212 0,128 0,220

p 0,012 0,001 0,000 0,029 0,003
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Further, we analyzed the influence of climate and meteoro-
logical factors on BP fluctuations depending on gender distri-
bution. Thus, it was revealed that the daily average SBP was 
higher among female (U=5797 Z=-2.551 p=0.011). Studying the 
seasonal daily average BP indicators among men and women, 
higher values of the daily average SBP in women in the summer 
months were also observed (Fig. 4). 

Fig. 4. The seasonal dynamics of average daily SBP in differ-
ent gender groups

Correlation analysis also showed various results among 
men and women. Thus, there was a correlation between the 
indicators of 4-hourly mean values of SBP and DBP with the 
air temperature level (rs SBP=0.126 p=0.000; rs DBP=0.168 
p=0.000) and atmospheric pressure (rs SBP=-0.094 p=0.001; 
rs DBP=-0.143 p=0.000) among males.

While among the female, there was a weak and moderate re-
lationship of 4-hourly mean values of SBP and DBP with the air 
temperature level, atmospheric pressure, relative humidity, total 
cloudiness, the lowest cloud base height and wind speed (Table 5).

Futher, on the basis of correlation, a multivariate regression 
analysis for different gender groups was performed. As a de-
pendent variable 4-hourly mean values of SBP was selected, as 
independent variables the gender, hereditary burden and me-
teorological parameters such as air temperature, atmospheric 
pressure, relative humidity, wind speed and horizontal visibility 
were selected. Thus, we also obtained different models of mul-
tiple regression for men and women . For males, the r square was 
2.3%, the adjusted r square was 1.9%, and the model included 
a constant and air temperature. For women, this model had the 
r square of 54 %,the adjusted r square of 50%, and included the 
constant, relative humidity and age of women (Table 6).

However, the residuals went beyond the acceptable limits and 
made a large variation from -3.7 to 3.9, therefore the obtained 
model was incorrect.

The obtained results reflect the influence of climate and me-
teorological factors on the BP level and the frequency of cases 
of its increased value. The study of the BP level showed that 
people 60 years of age and older have higher values of the daily 
average SBP, SBP at different time intervals and the frequency 
of elevated SBP cases. The obtained results are consistent with 
the data of a number of authors, who note an enhancement of 
sensitivity to climate and meteorological fluctuations with in-
crease in age, where a more frequent request for medical care 
for a hypertensive crisis was indicated among elderly people in 
comparison with young and middle-aged people [24,29-31]. The 
study of the 4-hourly SBP fluctuation also showed the largest 
increase in the morning hours, which is consistent with the data 
of other authors [32].

Table 4. Multivariate regression model for calculating the elevation 
of the 4-hourly mean values of SBP in individuals, aged ≥60 ears

Model
Non-standardized coefficients

t Value
B Standard error

(Constant) 1057,778 165,554 6,389 ,000
AP -1,241 ,223 -5,560 ,000
RH -,382 ,085 -4,516 ,000
T -,836 ,191 -4,372 ,000

HV 1,853 ,727 2,548 ,012

Table 5. Correlation matrix of 4-hourly mean values of SBP and DBP with climatic and meteorological indicators in female
 4-hourly mean values of BP T AP RH TC LCBH HV

4-hourly mean values 
of SBP

rs 0,282 -0,169 -0,389 -0,219 0,356 -0,194
p 0,007 0,041 0,000 0,037 0,024 0,018

4-hourly mean values 
of DBP

rs 0,253 -0,311 -0,313 0,468 -0,265
p 0,015 0,000 0,003 0,002 0,001

Table 6. Multivariate regression model for calculating the elevation of the 4-hourly mean values of SBP in female

Model
Non-standardized coefficients

t Value
B Standard error

(Constant) 105,171 18,727 5,616 ,000
RH -,334 ,116 -2,884 ,010
Age ,721 ,259 2,787 ,012
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The study of monthly fluctuations of average daily SBP sug-
gests to assume the influence of seasonality. If some authors 
note large differences between the summer and winter periods 
[25,33-35], the results obtained in our study ,on the contrary, 
show a predominance of the increased value of the daily av-
erage SBP in the spring and autumn period. This is probably 
associated with a large variability in air temperature, registered 
in these seasons of the year. These obtained results are consis-
tent with the authors, who emphasize that the most significant 
weather factor, that causes a meteotropic reaction in the form 
of BP elevation is a negative daily average temperature of more 
than-10C° [21].

The revealed correlation in the group, aged ≥ 60 years, is con-
sistent with the data of the authors, where correlations of tem-
perature and wind speed with the frequency of request for medi-
cal care for hypertensive crisis were determined in the elderly 
group [29,30,36-38]. This certainly confirms the high sensitivity 
to climate and meteorological fluctuations of individuals, aged 
≥60 years, and is consistent with the calculated multidimen-
sional regression model with a determination coefficient of 25%. 

The study of the influence of climate and meteorological 
factors by gender also showed differences in SBP level. The 
revealed correlation of mean values of 4-hourly SBP with the air 
temperature and atmospheric pressure, relative humidity, total 
cloudiness, t he lowest cloud base height, wind speed among wom-
en , are consistent with the data of a number of authors indicating 
more sensitivity to climate and meteorological fluctuations in fe-
male [31,39]. According to Cois A. and et al. data, the higher values 
of SBP in women were observed in winter period [40], whereas, 
according to the results of our study, the highest value of SBP was 
in the autumn and summer periods. The obtained results reflect the 
necessity for further research of the influence of local climate and 
meteorological factors on the BP level among female. It also aims 
to further investigation of the impact of local climate, including the 
influence of air mass movement, the formation of cyclones and an-
ticyclones on the BP variability. 

In conclusion, the obtained results of our study show the pres-
ence of greater sensitivity to climate and meteorological fluctua-
tions for individuals, aged ≥ 60.

Conflicts of Interest: The funders had no role in the design 
of the study; in the collection, analyses, or interpretation of the 
data; in the manuscript writing process or in the decision of pub-
lishing the results.
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SUMMARY

DEPENDENCE OF BLOOD PRESSURE REACTIONS 
ON METEOROLOGICAL PARAMETERS IN VARIOUS 
AGE GROUPS

Meiramova A., Rib Y., Sadykova D., Issilbayeva A., Ainabay A.

JSC “Medical University of Astana”, Department of Internal 
Medicine №2, Nur-Sultan, Kazakhstan

Climate plays an essential role in the blood pressure (BP) 
regulation. BP seasonal fluctuations are often explained by me-
teorological factors, such as changes of outdoor temperature 
and etc. The 260 cases of BP monitoring of patients with un-
complicated hypertensive crisis were analyzed. We studied the 
daily fluctuations of climate data indicators reflected in 4-hour 
intervals. Data analysis was performed considering unmodifi-
able risk factors for hypertension: age and gender. In the young 
age group, the daily average SBP was 131, in the middle age 
group - 130.5, in the elderly group-136.3 mmHg., p=0.000. 
4-hourly mean values of SBP were higher in the older group and 
their correlations with meteorological elements were more sig-
nificant. A multi-dimensional regression model, which included 
temperature, atmospheric pressure, relative humidity and hori-
zontal visibility had an r square of 25%. Comparison by gender 
showed that the daily average SBP was higher in women, but a 
statistically significant regression model couldn`t be obtained. 
The results showed the presence of greater sensitivity to climatic 
and meteorological fluctuations for individuals, aged ≥ 60.

Keywords: blood pressure; climate, meteorological factors, 
unmodifiable risk factors, age, gender

РЕЗЮМЕ

ЗАВИСИМОСТЬ РЕАКЦИЙ АРТЕРИАЛЬНОГО ДАВ-
ЛЕНИЯ ОТ МЕТЕОРОЛОГИЧЕСКИХ ПАРАМЕТРОВ 
У ПАЦИЕНТОВ РАЗЛИЧНЫХ ВОЗРАСТНЫХ ГРУПП
 
1Мейрамова А.М., 1Риб Е.А., Садыкова Д.З.,
 Исильбаева А.А., Айнабай А.М.

нАо «Медицинский университет Астана», 1кафедра вну-
тренних болезней №2, .нур-султан, казахстан

Климат играет значимую роль в регуляции артериального 
давления (АД). Сезонные колебания АД часто объясняют-
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ся метеорологическими факторами, такими как изменения 
температуры наружного воздуха. 

Проанализированы 260 случаев мониторинга АД у паци-
ентов с неосложненным гипертоническим кризом. Изучены 
суточные колебания показателей климатических данных, 
отраженных в 4-часовых интервалах. Анализ данных про-
водился с учетом немодифицируемых факторов риска - воз-
раст и пол. В молодой возрастной группе среднесуточное 
систолическое АД (САД) составило 131 мм рт.ст., в сред-
ней возрастной группе - 130,5 мм рт.ст., в пожилой груп-
пе - 136,3 мм рт.ст., р=0,000. Средние значения САД за 

4 часа были выше в старшей группе, и их корреляции с 
метеорологическими элементами были более значитель-
ными. Модель многомерной регрессии, которая включа-
ла температуру, атмосферное давление, относительную 
влажность и горизонтальную видимость имела r2 25%. 
Сравнение по полу выявило, что среднесуточное САД 
было выше у женщин, однако статистически значимой 
регрессионной модели получить не удалось. Результа-
ты показали повышенную чувствительность к клима-
тическим и метеорологическим колебаниям у лиц в 
возрасте ≥60 лет.

reziume 

arteriuli wnevis reaqciebis damokidebuleba meteorologiur parametrebze 
sxvadasxva asakobrivi jgufis pacientebSi

a. meiramova, e. ribi, d. sadikova, a. isilbaeva, a. ainabai 

arakomerciuli saaqcio sazogadoeba «astanas samedicino universiteti», 
Sinagani medicinis departamenti #2, nur-sulTan, yazaxeTi

klimati mniSvnelovan rols asrulebs arteri-
uli wnevis (aw) regulirebaSi. arteriuli wnevis 
sezonuri meryeoba SeiZleba aixsnas haeris tem-
peraturis cvlilebebiT. 
gaanalizebulia gaurTulebeli hipertenzi-

uli kriziT pacientebis aw-is monitoringis 260 
SemTxveva. Seswavlilia yoveldRiuri ryevebis 
klimatis monacemebis maCveneblebi yoveli 4  saa-
Tis ganmavlobaSi. monacemTa analizis dros gaT-
valiswinebuli iyo asaki da sqesi.
axalgazrda asakobriv jgufSi saSualo dRe-

Ramuri sistoluri arteriuli wneva Seadgen-
da 131 mm vw. sv., saSualo asakobriv jgufSi 
-  130,5 mm vw. sv., xolo xandazmulTa jgufSi 
-  136,3 mm vw. sv., p=0,000. sistoluri wnevis sa-

Sualo maCvenebeli 4  saaTis intervalSi ufro 
maRali iyo xandazmul jgufSi da ufro mniS-
vnelovani iyo maTi korelaciebi meteorologiur 
faqtorebTan. mravalmxrivi regresiis modeli, ro-
melic Seicavs monacemebs temperaturis, atmosfe-
ruli wnevis, fardobiTi tenianobis da horizonta-
luri xilvadobis Sesaxeb, Seadgenda r2 25%.
genderulma Sedarebam gamoavlina, rom saSua-

lo dRe-Ramuri sistoluri arteriuli wneva 
qalebSi ufro maRalia, magram statistikurad 
mniSvnelovani regresiis modelis miReba ver 
moxerxda. klimaturi da meteorologiuri 
ryevebisadmi ufro didi mgrZnobeloba gamov-
linda 60 welze ufrosi asakis adamianebisT-
vis.

A FAMILY HISTORY OF DUCHENNE MUSCULAR DYSTROPHY

Karaiev T., Tkachenko O., Kononets O., Lichman L.

Shupyk National Medical Academy of Postgraduate education, Ukraine

Muscular dystrophies (dystrophinopathies) include a spec-
trum of muscle pathologies, determined by mutations in the dys-
trophin gene on chromosome Xp21, which encodes a dystrophin 
protein [7,8].

Duchenne muscular dystrophy (DMD) is a prevailing child-
hood muscular dystrophy acting upon 1 in 3,500 (2.9 per 10,000) 
male births [16].

However, in the United States, the latest two-tier screening 
analysis for a large cohort of newborn babies with DMD has 
reported a lower morbidity rate, i. e. 1 in 6,000 [16,18]. 

Meanwhile, the incidence of dystrophinopathies accounts for 
1 in 4000 (1 in 5000 for DMD and 1 in 20000 for BMD in male 
births) [9,16].

Two key processes can be distinguished in the pathogenesis of 
muscular dystrophy. The first process includes the reduced num-
ber or absence of dystrophin protein, resulting in mechanical 
weakness of the cytoplasmic membrane, followed by the excess 
penetration of calcium ions from the extracellular space during 
muscle contraction, leading to activating protein-degrading en-
zymes and the necrosis of muscle fibers. The second process is 
a so-called functional muscle ischemia, caused by the lack of 
nitric oxide synthetases (NOS) in patients with Duchenne mus-
cular dystrophy, which leads to their disorder [17,18].

To ascertain dystrophinopathies, genetic molecular testing is 
used. The variety of myodystrophies associated traits mainly 
responds to the type of gene mutation and its influence on the 


