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Abstract
In order to assess the space weather effect on the well-being and health of people with cardiovascular pathology in Arctic 

conditions, we carried out the processing and analysis of space weather parameters and the electronic database of patients with 
cardiovascular diseases at the Central District Hospital in Tiksi settlement (the Republic of Sakha (Yakutia) (RS(Y)). Patients 
visited the polyclinic or requested an ambulance because their health had deteriorated. As a result of our research, we found some 
conjunctions of trends in the change in geomagnetic disturbances (Kp-index) and the number of patients’ visits to medical institutions 
for arterial hypertension (AH) in 2015, 2016 and 2017. It can therefore be concluded that geomagnetic disturbances have an impact 
on the cardiovascular system of a person living at high latitudes.(International Journal of Biomedicine. 2018;8(1):56-59.) 
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Introduction
The effect of the environment on human health is 

one of the key issues at the present time. Apart from the 
obvious effects of certain environmental factors, such as 
meteorological parameters and social factors, it has been 
found that electromagnetic radiation, produced by electric 
and magnetic fields, which are not observed by human senses, 
can also have an effect on people’s health. At the end of the 
last century, after the first flight of a spacecraft that measured 
the parameters of particle flows, electromagnetic fields, and 
radiation, there appeared an understanding of the interplanetary 
environment and how the fields, particles and radiation can 
reach a particular area of the interplanetary environment and 
have an effect on life on Earth. Moreover, at the beginning 
of our century the term “space weather” appeared. It refers 
to the interplanetary environmental conditions. The sun has 

the main impact on the interplanetary environment. Therefore, 
the identification of link mechanisms between solar activity 
and the functioning of the various objects of the biosphere, 
including humans, is one of the fundamental problems of 
modern science.

There are many published works about the effects of 
space weather on human health.(1-19) However, there are still 
many open questions about the specific parameters of space 
weather affecting the human body, and about the mechanisms 
of such influence.

At present, the pathogenesis of AH is being actively 
studied by the world’s leading institutions. The Arctic zone is 
located in the territory most affected by the heliogeophysical 
factors of space weather because of its geophysical and 
atmospheric features. Within the framework of this research, 
it was planned to determine the presence or absence of a link 
between episodes of increasing blood pressure in AH patients 
and the periods of helio-geomagnetic agitations.

Materials and Methods
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To research the dynamics of health deterioration among 
people having cardiovascular diseases living in high latitudes, 
we studied the electronic database of patients’ visits to the 
medical institutions of Tiksi (the Bulunsky district of RS(Y)) 
between 2015 and 2017.

To define the reasons influencing the deterioration 
of health among patients with heart and vessel failures, we 
compared the visits for AH with the Kp-index (planetary index 
of geomagnetic disturbance), which is a measure of the level 
of geomagnetic storminess. For this purpose, we used the 
Kp-index and the average monthly number of visits for AH 
to the medical institutions of Tiksi. The Kp-index reflects the 
average planet geomagnetic field deviation. It is measured in 
conditional units from 1 to 9. The index rises as the intensity 
rises. For the statistical processing and plotting of data, we 
used the computer program Origin.

Results and Discussion
To analyze the effect of heliogeophysical factors on the 

health of people living in Tiksi settlement, the data from the 
ambulance and polyclinic service of the Bulunsky Central 
District Hospital were selected. For comparison, we chose the 
cases of deterioration in the well-being of people due to an 
increase in blood pressure in 2015, 2016 and the first 6 months 
of 2017. We then analyzed patients’ visits and compared them 
with the Kp-index for the same period of time (2015, 2016 and 
the first 6 months of 2017). In general, during these years we 
can observe a reduction in the 11-year cycle of solar activity 
and a general decrease in geomagnetic disturbance.

The analysis of data on the number of cases of AH and 
the comparison with the Kp-index showed the following. In 
2015, there were 2,109 visits from patients diagnosed with 
AH, 1,416 of them were women, and 693 men. Out of the 
total number of visits, 1,116/53% people were registered 
as dispensary for hypertension. In most cases (65%), AH 
was observed in the elderly, 60 and older, which is quite 
logical, since the pathogenetic factors having an effect on 
the development of hypertensic crisis in the elderly are high: 
blood-circulating angiotensin II, damage to the vascular 
endothelium and a decrease in the allocation of vasodilating 
substances. Patients of middle age (<60 years) constituted 
740/35% of visits. Myocardial infarction was registered in 14 
patients, stroke - in 29.

In 2015, there was a conjunction of the main changes in 
the Kp-index and the number of visits of patients diagnosed 
with hypertension, which indicates a connection between 
these two parameters (Fig.1).

Figure 1 shows a graph of the dynamics of changes as 
well as the conjunctions of two main maximums—the spring 
and autumn months (March and September-October) of 2015. 
Thus, for example, the maximum conjunction of AH patients 
(n=215) and the Kp-index was observed in March 2015, where 
the Kp-index of geomagnetic disturbance was 612.33. In 
September, the number of visits increased to 234, compared to 
the summer months of the year, and the Kp-index was 578.35.

In 2016, there were 2,425 cases of patients with 
hypertension, of which 1,606 were women and 819 were men. 

As in 2015, the most cases of AH (62.8%) were observed in 
the elderly from 60 years and older; middle-aged patients 
constituted 37.2% - 900 people. Myocardial infarction was 
registered in 14 patients, stroke - in 30.

Figure 2 shows the annual dynamics of the geomagnetic 
disturbance index and the number of patients with hypertension 
in 2016: Early in the year, there was a conjunction in March, 
when the number of visits was 276, and the Kp-index was 
502.0. Further, the trends of changes in the components of 2016 
began to differ, which may happen because of the imposition 
of interferences and errors and, accordingly, it requires further 
detailed consideration and further research.

Fig. 1. Annual dynamics of the Kp-index and the number of 
visits of patients diagnosed with AH in 2015.

Fig. 2. Annual dynamics of the Kp-index and the number of 
visits of patients diagnosed with hypertension in 2016.
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For 6 months (January-June) in 2017, 998 patients were 
diagnosed with AH, of whom 659 were women and 339 were 
men. This is slightly less than the number of AH cases during 
the same period of 6 months in 2015 (n=859), but significantly 
less than the 6 months period in 2016 (n=1321). Myocardial 
infarction was detected in 4 patients, stroke - in 15.

As we have the medical data for only 6 months in 2017, 
the comparison with the Kp-index showed a conjunction of the 
trend of changes in both parameters. Figure 3 shows that in 
March 2017, there was a conjunction of the maximum number 
(n=238) of AH patients with the maximum of the Kp-index 
of geomagnetic disturbance, which was 567.67. Thereafter, 
from March to June, there was a conjunction of the dynamics 
of the Kp-index and the number of complaints about AH: The 
complaints were gradually reduced to a minimum in June 2017.

Figure 4 shows daily data in 2015, when the changes in 
the Kp-index and the number of patients’ visits for hypertension 
were taken into account, in comparison with the sex and age of 
patients. In general, the figure shows an increase and decrease 
in geomagnetic activity per day during a whole year. The 
conjunction of the Kp-index correlates with the increase in the 
number of applications from the older people (65%) and from 
female patients (n=1416).

Figure 5 represents in more detail the data showing an 
increase in the Kp-index and the number of medical assistance 
visits for AH in February 2015. From the graph, we can see 
a conjunction of the medical data dynamics and geomagnetic 
disturbance data within one month. At the same time, the sex 
and age of patients seeking treatment in the Bulunsky Central 
District Hospital were also taken into account. Figure 5 shows that 
almost every change in geomagnetic disturbance affects people 
as an increase in blood pressure. The conjunction of the medical 
data dynamics and geophysical parameters indicates the effect of 
geomagnetic disturbance on the human cardiovascular system.

In conclusion:
1. The conjunction of the maxima of the temporal change 

in the geomagnetic disturbance (Kp-index) and the number of 
patients’ visits to medical institutions for AH in 2015 and 2017, 
as well as a partial conjunction in 2016, was determined. On 
this basis, we conclude that geomagnetic disturbances affect 
the cardiovascular system of a person living at high latitudes 
(the Arctic zone of the RS(Y)).

2. The increase in the number of visits for medical 
care for AH in different periods of a year correlates with the 
intensity of the Kp-index: The most active periods were the 
winter-spring in 2015, 2016 and 2017.

The article was prepared based on the results of the 
project “Assessment of the main trends in change of the natural 
and socio-economic status, human development of the Arctic 

Fig. 3. Annual dynamics of the Kp-index and the number of visits 
of patients diagnosed with hypertension for 6 months in 2017.

Fig. 4. Daily data of the Kp-index and the number of visits 
of patients diagnosed with AH in 2015. Note: the “adults” 
group corresponds to the average age according to the WHO 
classification (2017). 

 Fig. 5. Daily data of the Kp-index and the number of visits 
of patients diagnosed with AH in February 2015. Note: the 
“adults” group corresponds to the average age according to 
the WHO classification (2017). 
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Economic Zone of Yakutia” of the Program of Integrated 
Research in RS(Y) aimed at developing its productive forces 
and social sphere in the years 2016-2020.
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