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This opinion paper discusses the impact of space weather on human health, which
problems are caused by space weather anomalies, and how severe they are. My main
conclusion is that a significant amount of severe health problems can be attributed
towards space weather anomalies and that certain measures could be implemented
for prevention against life-threatening, as well as health cost impacts of space weather
anomalies.
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Human health depends on endogenous as well as exogenous
factors. Endogenous factors are e.g. the type of nutrition we provide
to our body, the time and amount of sleep we get, the degree of stress
we expose our body, as well as the degree of psychological wellbeing, while exogenous factors are external influences on our body,
e.g. constant high acoustic levels, exposure to chemical substances,
too high or low degrees of sun light exposure, or in general the
degree of radiation exposure such as radioactive-, ultraviolet-, or
geomagnetic radiation. All these factors are having a long-term
effect on our body and should not exceed a certain threshold over
an extended period of time, otherwise the human body develops
deficiency symptoms or chronical diseases. A mostly unknown or
not recognized exogenous factor which has a significant impact on
human health is space weather, as changes in magnetic field lead
to biological effects [1,2]. ‘Space Weather’ describes the conditions
on the Sun, in the solar wind and the Earth’s magnetoionic- and
thermosphere. Geomagnetic activity is measured since 1938 on a
3-hours frequency basis via the Kp-index. The Kp-index is scaled
from 0 to 9, where 0 indicates low geomagnetic activity while
a value of 9 indicates an extreme geomagnetic storm. Like the
weather on earth, space weather changes continuously and leads to
anomalies in the Earth’s geomagnetic field, which leads to radiation
on Earth. Space radiation is made up of three kinds of radiation:
Particles trapped in the Earth’s magnetic field, Particles shot into
space during solar flares (solar particle events), and Galactic cosmic
rays, which are high-energy protons and heavy ions from outside
our solar system. All of these kinds of space radiation represent
ionizing radiation.

Studies linking environmental physical activity levels and
the human medical data show that geomagnetic field variations,
accompanied by the increased level of cosmic ray activity, can
have either direct or indirect adverse effects on human health and
physiology, even when the magnitude of the geomagnetic field
disturbance is extremely small or even is equal to zero. [3,4] found
statistical significance of the influence of geomagnetic activity levels
in hospital admissions. Other studies have identified the following
impacts of space weather on human health:
a)

Higher rates of Leukemia and solid cancer [5,6].

c)

More strokes and cerebrovascular insufficiency [7].

e)

More depressions and suicides [9,10].

b) Higher blood pressure, acute myocardial infarction and
more cases of anterior wall myocardial infarction [7-9].
d)

Severe migraine attacks [7,8].

f)
Cardiovascular fluctuations are related to the level of geomagnetic activity and the 11-year cycle of solar activity [10].

Yet, [11] analyzed 63 million headache and migraine keywordbearing messages posted over the three years covering the
maximum of Solar Cycle 24 and counter argues that geomagnetic
storms don’t cause headaches and migraines, by utilizing a
vast amount of self-reported symptoms from the online social
networking service Twitter in order to investigate a purported
link between the level of geomagnetic activity and the onset of
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primary headaches and migraines. Anyway, one key take-away of
the literature is that extremely high as well as extremely low values
of geomagnetic activity seem to have adverse health effects [12].

4. Hoel DG (1995) Ionizing radiation and cancer prevention. Environment
Health Perspect 103 (Suppl 8): 241-243.

In my opinion, due to the overwhelming amount and quality
of various studies conducted over a period of more than 50 years,
showing significant impact of space weather on human health,
a positive correlation between space weather anomalies and
biological reactions is undeniable. Nevertheless, measures of
prevention can hardly be found in the literature. Since space weather
anomalies are hard to predict, often just a couple hours ahead of a
solar eruption or geomagnetic storm, long-term prevention seems
pretty hard. But in case of space weather warnings, acute measures
can be taken, e.g. notifications and warnings for high-risk patients,
the activation of more medical staff or immediate distribution of
medical aid such as drugs and medical devices [13-17].

6. Lalitha T. Alexander, Naifa Suliman Al Atawi, Hala Mohamed Abo
Mostafa (2016) Space Weather Effects on Humans in Tabuk City, KSA.
International Journal of Applied Science and Technology 6(1): 47-57.

Conclusion

This would require an establishment of a direct communication
channel between space weather monitoring stations and ambulances, hospitals in affected regions of the world. The establishment
of such a communication network would entail a certain technological effort but could save lives. From a financial point of perspective,
the increased health costs due to space weather anomalies could be
hedged using space weather derivatives as proposed [7].

References

1. Babayev S, Allahverdiyevab A (2007) Effects of geomagnetic activity
variations on the physiological and psychological state of functionally
healthy humans: Some results of Azerbaijani studies. Advances in Space
Research 40(12): 1941-1951.

2. Barnothy NF (1969) Biological effects of magnetic field. Plenum Press,
New York, USA.
3. Brown SL, Korn ML, Van Praag HM (1989) Serotonin in depression and
anxiety. In: Paoletti(Eds.), Serotonin pp. 487-491.

5. Kholodov IA (1966) The influence of electromagnetic and magnetic
fields on the nervous system IPRS-37102 (TT-66-33531). Washington:
Joint Publication Research Service.

7. Lemmerer B, Unger S (2019) Modeling and pricing of space weather
derivatives. Risk Management p. 1-27.

8. Loescher W, Mevissen M, Lehmacher W, Stamm A (1993) Tumor
promotion in a breast cancer model by exposure to a weak alternating
magnetic field. Cancer Lett 71(1-3): 75-81.
9. Milojevic S (2016) Revisiting the connection between Solar eruptions
and primary headaches and migraines using Twitter. Sci Rep 6: 39769.
10. Palmer SJ, Rycroft MJ, Cermack M (2006) Solar and geomagnetic activity,
extremely low frequency magnetic and electric fields and human health
at the Earth âs surface. Surveys in Geophysics 27(5): 557-595.
11. Stoupel E (1993) Sudden cardiac death and ventricular extrasystoles
on days with four levels of geomagnetic activity. J Basic Clin Physiol
Pharmacol 4(4): 357-366.
12. Stoupel E (2002) The effect of geomagnetic activity on cardiovascular
parameters. Biomedicine & Pharmacotherapy 56(Suppl 2): 247-256.
13. Stoupel E, Abramson E, Sulkes, Martfel J, Stein N (1995) Relationship
between suicide and myocardial infarction with regard to changing
environmental conditions. Int J Biometeorol 38(4): 199-204.

14. Stoupel E, Babayev ES, Abramson E, J Sulkes (2013) Days of “Zero” level
geomagnetic activity accompanied by the high neutron activity and
dynamics of some medical events-Antipodes to geomagnetic storms.
Health 5(5): 855-861.

15. Stoupel EG, Petrauskiene J, Kalediene R, Sauliune S, Abramson E (2015)
Space weather and human deaths distribution: 25 years’ observation
(Lithuania, 1989-2013). J Basic Clin Physiol Pharmacol 26(5): 433-41.
16. Stoupel E, Wittenberg C, Zabludovski J, Boner G (1995) Ambulatory
blood pressure monitoring in patients with hypertension on days of high
and low geomagnetic activity. J Human Hypertension 9(4): 292-294.

17. Yakovleva M (1973) Physiologic mechanisms of the effects of
electromagnetic fields. Medicine Leningrad (Russian).

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2019.22.003709

Assets of Publishing with us

Stephan Unger. Biomed J Sci & Tech Res

• Global archiving of articles

Submission Link: https://biomedres.us/submit-manuscript.php

• Authors Retain Copyrights

This work is licensed under Creative
Commons Attribution 4.0 License

• Immediate, unrestricted online access
• Rigorous Peer Review Process
• Unique DOI for all articles

https://biomedres.us/

Copyright@ Stephan Unger | Biomed J Sci & Tech Res | BJSTR. MS.ID.003709.

16443

