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Introduction. Due to the fact that manned space flights beyond Earth orbit are planned in the near future, it becomes relevant to study the effects of the 

Earth’s reduced magnetic field on humans. 

Objective. To evaluate the features of sensorimotor reactions, quality of night sleep (nocturnal sleep) and the development of daytime sleepiness during a 

24-hour stay under hypomagnetic conditions (HMC).

Materials and methods. Experimental studies with the participation of 6 male volunteers aged 26 to 37 years were conducted in 2023. In total, four experi-

mental series were carried out, lasting 24 hours each. The subjects were exposed to hypomagnetic conditions in three groups (the average value was between 

0.05–0.14 μT). There was no exposure to such conditions in the placebo group.

The research methods included questionnaires regarding the quality and characteristics of night sleep, daytime wakefulness, as well as the study of senso-

rimotor functions. Statistical processing was carried out by the Statistica 13.0 software package.

Results. Daytime sleepiness was found to increase under hypomagnetic conditions in 66% of observations as compared to 33% of cases in the placebo 

series (p = 0.003). Immediately following the cessation of experimental exposure, a rapid activation of the central nervous system was observed, which was 

expressed in a statistically significant decrease in the total visual-motor reaction time.

Conclusions. Under hypomagnetic conditions, the work of brain sleep mechanisms is preserved. Daytime drowsiness that develops under hypomagnetic 

conditions indicates the possibility of changes in circadian rhythmicity in brain activating systems. The rapid activation of the central nervous system reported 

immediately following the termination of hypomagnetic conditions has a compensatory character. The revealed features of hypomagnetic conditions influ-

ence on the sleep-wake cycle and sensorimotor functions suggest further studies of daytime sleepiness using additional subjective and objective methods of 

wakefulness level and activity of the central nervous system assessment.
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ПСИХОФИЗИОЛОГИЧЕСКОЕ СОСТОЯНИЕ ЧЕЛОВЕКА В ИЗМЕНЕННЫХ МАГНИТНЫХ УСЛОВИЯХ

Г.В. Ковров, О.В. Попова, А. Г. Черникова, О.И. Орлов

Государственный научный центр Российской Федерации — Институт медико-биологических проблем Российской академии наук, Москва, Россия

Введение. В связи с тем что в ближайшем будущем планируются космические полеты за пределы околоземной орбиты, становится актуальным 

изучение воздействия сниженного магнитного поля Земли на человека.

Цель. Оценка особенностей сенсомоторных реакций, качества ночного сна и развития дневной сонливости при 24-часовом пребывании в гипо-

магнитных условиях.

Материалы и методы. Экспериментальные исследования проведены в 2023 г. с участием 6 мужчин-добровольцев в возрасте от 26 до 37 лет. 

Были проведены 4 экспериментальные серии длительностью 24 ч каждая. В трех группах испытуемые подвергались воздействию гипомагнитных 

условий (в пределах 0,05–0,14 мкТл), в группе плацебо не было воздействия. В качестве методов исследования применялись анкетирование (по ка-

честву и особенностям ночного сна и дневного бодрствования) и оценка особенностей сенсомоторных функций.

Результаты. Установлено, что в гипомагнитных условиях усиливается дневная сонливость в 66% наблюдений по сравнению с 33% случаев в се-

рии с плацебо (p = 0,003). Сразу после прекращения экспериментального воздействия наблюдалась быстрая активация центральной нервной 

системы, что выражалось в статистически значимом снижении общего времени зрительно-моторной реакции.

Выводы. В гипомагнитных условиях сохраняется работа мозговых механизмов сна. В дневное время в гипомагнитных условиях развивается сон-

ливость, что указывает на возможность изменения циркадианной ритмики в активирующих системах головного мозга. Сразу после прекращения 

действия гипомагнитных условий происходит быстрая активация центральной нервной системы, имеющая компенсаторный характер. Выявлен-

ные особенности влияния гипомагнитных условий на цикл сна–бодрствования и сенсомоторные функции предполагают проведение дальнейших 

исследований дневной сонливости с использованием дополнительных субъективных и объективных методов оценки уровня бодрствования и ак-

тивности центральной нервной системы.

Ключевые слова: сенсомоторные функции; гипомагнитные условия; простая зрительно-моторная реакция; анкетная самооценка; ночной сон; 

дневная сонливость
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INTRODUCTION

Hypomagnetic conditions (HMC) of outer space, as well as 

of the Moon and Mars, represent a potentially critical prob-

lem for astronauts’ health and performance during long in-

terplanetary missions. Experiments devoted to the studies 

of HMC effects on humans have shown a decrease in body 

reserves due health problems such as sleep disorders, 

metabolic changes, and the appearance of neurological 

disorders [1]. The formation of a labor and rest regime in ac-

cordance with a person’s physiological capabilities under 

HMC will allow to increase the adaptation efficiency and 

fulfillment of the tasks assigned to him/her.

Despite the abundance and diversity of empirical data, 

the mechanisms underlying magnetoreception are yet to ful-

ly identified. As of today, there are many hypotheses — for 

example, the radical pair model and the magnetoreception 

model with magnetite (iron oxide) as the key component. 

Any weakening of the magnetic field represents a stress 

factor for biological organisms, with the nervous system 

performing the most important regulatory function in the 

formation of the organismal stress response [2]. It has been 

suggested that two types of human nervous system re-

sponse to the Earth’s magnetic field are the stressor re-

sponse and sedative effect of slow magnetic oscillations. 

When studying the reactions of the nervous system when 

exposed to electromagnetic fields, a nonspecific reaction 

of brain cells accompanied by inhibition of conditioned 

reflex activity, including learning and memory processes, 

was found. It is worth mentioning that the cellular reaction 

resembled Selye’s stress syndrome [3].

Due to bioethical issues, most experimental studies 

of HMC effects are carried out on animals. It has been 

shown that prolonged absence of a magnetic field signifi-

cantly reduces the ability to adapt [4]. Exposure to HMC 

significantly impairs neurogenesis and cognitive function 

in the hippocampus of adult mice by reducing endoge-

nous levels of aminophenyl butyric acid (ABA) in neural 

stem cells [5]. HMC exposure also produced impairment 

of noradrenergic activity in the brainstem of golden ham-

sters, with both the noradrenaline content and the density 

of noradrenaline-immunopositive neurons significantly de-

creasing following prolonged exposure to near-zero mag-

netic environment [6]. Studies of long-term exposure to 

HMC have shown that animals spend relatively more time 

learning a new object and its location in space, Zhang 

B.F. et al. suggest that exposure to HMC impairs spatial 

and cognitive memory of mice [5]. In addition, leukopenia, 

low metabolic rate, increased mortality and disruption of 

circadian rhythms have been found due to the lack of nat-

ural magnetic conditions [7]. Changes in circadian rhythm 

and melatonin secretion are also known to lead to nega-

tive consequences in the form of decreased antioxidant 

capacity of the organism [8].

The HMC effect on humans is less studied. In partic-

ular, the ability to solve cognitive tests in humans deteri-

orates already at 40 min under HMC [9], and the biologi-

cal effects of HMC depend on the complexity of the task. 

The maximum effects were observed when performing 

complex cognitive tests, where the increase in the num-

ber of errors ranged from 5.1 ± 1.6% to 7.4 ± 2.5% [10]. 

The results of the study by Binga V.N. et al. [11] revealed 

significant changes in cognitive and sensorimotor tests 

results: a slower reaction speed, increased number of 

errors and decreased short-term memory of men who 

were in the “zero magnetic field”. The experiment of 

Sarimov R.M. et al. [12] in two modes of exposure (“pla-

cebo” and “zero magnetic field”) lasting 1 h 17 min with 

an interval of 40–60 days between series revealed that 

“zero magnetic field” causes an increase in the number 

of errors and an increase in the time of task performance 

in cognitive tests, while the results of cognitive tests un-

der conditions of “zero magnetic field” decreased in 25 

out of 40 subjects.

The autonomic regulation of cardiac activity also 

changed already in the first 8 h of stay in the HMC, mainly 

due to deviations in the activity of the parasympathetic 

nervous system [13]. The effects of HMC influence on the 

development of general asthenia, fatigue, drowsiness, 

affective reactions and other possible negative psycho-

physiological states, which pose a threat in terms of emer-

gency situations arising in the course of operator activity, 

contribute to the disruption of interaction in small groups 

and complicate their activity, thus reducing the efficien-

cy of space flight target tasks, have not been practically 

studied.

In 1976, Nakagawa described the occurrence of numer-

ous clinical and subclinical symptoms associated with the 

weakening of the effect of the Earth’s natural geomagnetic 

field on humans, which later became known as “magnetic 

field deficiency syndrome”. In magnetic field deficiency 

syndrome, loss of work capacity, increased sleepiness, 

and nighttime sleep disturbances are noted [14]. It can be 

assumed that HMCs can contribute to the appearance of 

daytime sleepiness as a condition associated with cogni-

tive deficit and change the quality of night sleep, especially 

its restorative function, changing the physiological basis for 

optimal functioning in the sleep-wake cycle.
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Quantitative assessment of weak magnetic fields effect 

on the human body is one of the most debated issues in 

contemporary magneto- and heliobiology. Since changes 

in the magnetic field often do not lead to a visible reac-

tion of the organism or significant changes in physiological 

processes during short-term experiments, the more urgent 

problem here consists in the assessment of the long-term 

effect of magnetic field variations.

The aim of the present study was to evaluate the peculi-

arities of sensorimotor reactions, quality of night sleep, and 

development of daytime sleepiness during a 24-hour stay 

in hypomagnetic conditions.

MATERIALS AND METHODS

HMC modeling was carried out in a limited volume by the 

method of compensation of the Earth’s natural magnetic 

field by a system of windings with current (Helmholtz rings), 

whose total magnetic field vector is directed in the oppo-

site direction of the Earth’s geomagnetic field (“Arfa” unit, 

(IMBP)).

The Arfa facility is designed for modeling of HMC based 

on the method of compensation of the natural geomagnetic 

field (GMF), in which the total MF-vector of Helmholtz rings 

is directed in the opposite direction to the Earth’s magnetic 

field. A magnetic field uniformly distributed in value and di-

rection is created according to the specially selected diam-

eter of the rings and their location inside the chamber. The 

system makes it possible to compensate for changes in the 

magnetic field along the vertical component parallel to the 

maximum size of the exposure unit.

As a result, the magnetic field induction in the work-

ing volume of the movable box of the exposure unit can 

reach zero and negative values (reverse direction of the 

GMF-vector). The magnetic field indices are monitored 

using a three-component FL3-100 sensor (Stefan Mayer 

Instruments, Germany) [13].

Six healthy male volunteers aged 26 to 37 years (BMI 

24.77  ±  2.99) participated in the experiment. All partici-

pants underwent medical examination prior to the start 

of the experiment, were recognized as healthy and had 

no contraindications for participation in the experiment. 

All studies were conducted in accordance with the prin-

ciples of biomedical ethics formulated in the 1964 Helsinki 

Declaration and its subsequent updates and approved by 

the Bioethics Commission of the Federal State Budgetary 

Institution of Science of the State Scientific Center of the 

Russian Federation —  Institute of Medical and Biological 

Problems of the Russian Academy of Sciences (Moscow) 

(Protocol No. 641 of 14.06.2023). Each study participant 

provided a voluntary written informed consent signed by 

him/her following an explanation of the potential risks and 

benefits, as well as the nature of the upcoming study. The 

experiment was a randomized double-blind placebo-con-

trolled study. Each subject participated in 4 experimental 

series, where one had no exposure to HMC while the other 

three created HMC with reduced natural magnetic field 

(mean 0.05–0.14 μT). Thus, 2 experimental groups were 

distinguished: “Placebo” (n = 6) and “HMC” (n = 18). Each 

experimental series included 3 sessions (Table 1).

Sensorimotor response studies were performed out-

side the experimental setup in the first 10 min after the end 

of session 3.

The study methods included: 

1. To identify the features of sleep and wakefulness, 

an original structured questionnaire developed earlier 

was used; the subjects answered questions related to the 

sleep-wake cycle. A full description of the questionnaire 

was previously published [15]. In this study, answers to the 

following questions were analyzed: occurrence of daytime 

sleepiness (yes/no), occurrence of daytime sleep (yes/no, 

how many times per day); bedtime and wake-up time (as-

tronomical time, hour) duration of falling asleep (min), num-

ber and duration of night awakenings (min). 

2. Visual motor integration (VMI) test to assess hand-

eye coordination within 10 minutes after the 3rd (afternoon) 

session with HMC outside the experimental setup. The test 

was conducted on a hardware-software complex devel-

oped at the Institute of Medical and Biological Problems. 

The test consisted of 11 presentations on the monitor 

screen of a stimulus in the form of a circle with a diameter 

of about 2.5 cm. While waiting for the stimulus to appear, 

the test subject was required to hold the cursor in another 

area of the monitor screen bounded by a square with a side 

also about 2.5 cm. When the stimulus appeared, the sub-

ject was had to move the cursor as quickly as possible from 

its location to the area of the circle and click the left mouse 

button. The results of 11 reactions to the stimulus were 

used to calculate the mean and standard deviation of the 

time from the onset of the stimulus to the onset of cursor 

movement (t1, the sensory component of the response), 

from the onset of cursor movement to placing the cursor in 

the circle (t2, the motor component of the response), and 

from the onset of the stimulus to clicking inside the circle 

(t3, the total reaction time).

Statistical processing was performed with the help of 

Statistica 13.0 software package using the nonparamet-

ric Mann-Whitney criterion, summary tables (banner ta-

bles), sign criterion and analysis of variance. The values 

of quantitative indicators are given as mean values and 

errors of mean. The peculiarity of the study was that with 

a sufficient number of indicators, the number of testers 

Table 1. Experimental sessions (8 hours) in a series of studies

Experimental sessions and research therein

1st session (afternoon) 

in the ARFA unit 

12:00-20:00

Break, outside 

of the ARFA unit

20:00–23:00

2nd session (night) 

in the ARFA unit 

23:00–7:00

Break, outside 

of the ARFA unit

7:00–10:00

3rd session (afternoon) 

at the pilot plant 

10:00–18:00

After the end of the 

session outside of the 

ARFA unit 18:00–18:10

Questionnaire

(n = 24)

Questionnaire 

(n = 24)

ПЗМР

 (n = 24)

Table prepared by the authors using their own data
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was limited by the peculiarities of its organization (n = 6). 

Statistical methods acceptable for small samples were 

used in the study [16].

STUDY RESULTS

Sleep quality. Analysis of the latent period of sleep (the rate 

of nocturnal falling asleep) revealed no significant patholog-

ical deviations in either experimental group. Prolongation 

of falling asleep time more than one hour was found in 1 

case in 6 nights under placebo conditions and in two cases 

in 18 nights under HMC exposure. Falling asleep duration 

from 15 to 30 min under the HMC condition was found in 

6 cases over 18 nights; in the placebo condition, this oc-

curred in one case over 6 nights (Table 2).

These results indicate similar responses of sleep dura-

tion under both placebo and HMC conditions. At the same 

time, the relative representation of cases of longer sleep 

duration (more than 15 min) was slightly higher in the HMC 

group (Figure 1), although the differences did not reach the 

level of statistical significance.

During the period of nocturnal sleep under HMC expo-

sure, one case of awakening for 18 nights was noted, while 

under placebo conditions a similar pattern was registered 

for 6 nights, which also indicates that there were no differ-

ences in the experimental groups in terms of the represen-

tation of nocturnal sleep disturbances.

Thus, no pathologic abnormalities were found for the 

duration of falling asleep and the number of nocturnal 

awakenings during exposure to HMC.

Daytime sleepiness. When comparing the frequency 

of daytime sleepiness episodes and/or its absence in the 

HMC and placebo exposure, an increase in the level of 

daytime sleepiness under the influence of HMC was re-

vealed in 72% of observations (p = 0.003, according to the 

criterion of signs) as compared to the placebo group. The 

corresponding data are presented in Figure 2.

The increase in daytime sleepiness was characterized 

by the occurrence of daytime sleep in both experimental 

groups. However, the increase in daytime sleepiness under 

HMC exposure was not accompanied by an increase in the 

frequency of daytime sleep episodes as compared to pla-

cebo conditions. The data are presented in Table 3.

Single daytime naps were observed in 4 cases in the 

HMC group and once in the placebo group; double day-

time naps were recorded 11 times in the HMC group and 

4 times in the placebo condition. In both experimental 

groups, no daytime drowsiness or daytime sleep was not-

ed in 59% of observations.

Hand-eye coordination after expose of HMC

When evaluating the effect of the end of HMC exposure 

on рand-eye coordination in the VMI-test, it was found 

that reaction times t1, t2, and t3 in the placebo group were 

342.4 ± 52.9 ms, 455.1 ± 82.5 ms, and 632.5 ± 104.6 ms, 

respectively, and 336.2 ± 44.1 ms, 433.9 ± 64.1 ms, and 

596.0 ± 86.8 ms after the end of HMC exposure.

Examination of VMI-test performance dynamics 

(Figure 3) revealed that after being in HMC, the values of 
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Fig. 1. Distribution of falling asleep duration values in the experimental groups

Table 2. Duration of falling asleep in experimental groups

Condi-
tions

Falling asleep 
for less than 
15 minutes

Falling asleep 
for 15–30 
minutes

Falling asleep 
for more than 

an hour

In 
total

Number of cases

Placebo 4 1 1 6

HMC 10 6 2 18

All series 14 7 3 24

Table prepared by the authors using their own data

Table 3. Episodes of daytime sleep under Placebo and HMC conditions

Frequency of sleep disturbances 
(drowsiness) per day

Study groups

Placebo HMC

Absent 7 21

Once 1 4

Twice 4 11

Total number of observations 12 36

Table prepared by the authors using their own data

Figure prepared by the authors using their own data

Fig. 2. The presence of daytime sleepiness in Placebo and HMC.

Note: * — p = 0.003
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total task completion time (t3) (except for the 9th presenta-

tion) in the HMC exposure group were statistically signifi-

cantly lower according to the sign criterion M = 590.5 ms 

(Q25  =  585.7 ms, Q75  =  607.8 ms) vs. M  =  644.0 ms 

(Q25 = 618.8; Q75 = 649.7) after placebo.

The time to move the cursor from the square to the 

stimulus–motor component of the response (t2) from the 

3rd response to the 10th response in the HMC expo-

sure group was lower M  =  430.3 ms (Q25  =  425.7 ms, 

Q75  =  435.5  ms) in comparison with the analogous in-

dex of the placebo group M = 458,1 ms (Q25 = 448.2 ms, 

Q75 = 474.1 ms) and at statistical processing of the data 

using the criterion of signs the acceleration of reaction time 

in 9 out of 11 presentations was noted (p < 0.05). The data 

are presented in Figure 5.

Daytime sleepiness under HMC and sensorimotor 
functions upon discontinuation

Taking into account the more frequent occurrence of day-

time sleepiness in HMC conditions, we compared the re-

action time when performing VMI-test in cases where epi-

sodes of daytime sleepiness were registered in the past 

session and where they were not. Analysis was performed 

using the nonparametric Mann–Whitney criterion. Subjects 

with identified daytime sleepiness following exposure to 

HMC had shorter reaction times than subjects exposed to 

HMC who did not have episodes of sleepiness recorded. 

In contrast, after placebo sessions, subjects with identified 

daytime sleepiness had longer VMI-test times than sub-

jects in the placebo group who did not experience sleepi-

ness. The data are presented in Figure 6.

Analysis of variance (F = 22.6, p < 0.05) was performed 

to assess changes in t1, t2, t3 for the group with reported 

sleepiness following exposure to HMC and placebo. Figure 

7 shows a statistically significant decrease in sensorimo-

tor reaction time immediately after the end of being in the 

experimental setup in the HMC exposure series compared 

to placebo.

Analysis of variance (F = 22.6, p < 0.05) was performed 

to assess changes in t1, t2, t3 for the group with reported 

sleepiness after exposure to HMC and placebo. Figure 7 

shows a statistically significant decrease in sensorimotor 

reaction time immediately after the end of being in the ex-

perimental setup in the HMC exposure series compared to 

placebo.
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Figure prepared by the authors using their own data

Fig. 3. Time of visual-motor reaction with sequential presentation of stimuli 

after the end of HMC sessions and Placebo sessions

Figure prepared by the authors using their own data

Fig. 5. Cursor movement time to the stimulus (t2) with sequential presentation 

of stimuli after HMC sessions and placebo sessions

Figure prepared by the authors using their own data

Fig. 4. The time of onset of the motor reaction (t1) with successive presentation 

of stimuli after the end of the HMC session and Placebo sessions

Figure prepared by the authors using their own data

Fig. 6. Sensorimotor functions in groups with and without daytime sleepiness 

after placebo and HMC conditions

Note: Δ  —  difference between the values after a session without daytime 

sleepiness and with daytime sleepiness
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DISCUSSION

In our study, the detection of daytime sleepiness was 

based on self-reporting by healthy volunteers who as-

sessed the presence of sleepiness retrospectively after 

the end of the experimental sessions. This informative 

approach confirmed the exacerbation of subjective day-

time sleepiness under HMC conditions as compared 

to placebo. The main causes of daytime sleepiness in 

healthy individuals in most cases are lack of previous 

nighttime sleep and fatigue state [17]. The appearance 

of daytime sleepiness and somnolence combined with 

a reduction in the duration of nocturnal sleep is char-

acteristic of isolation conditions and antiorthostatic tilt 

[18, 19], which also simulate the effect of some space-

flight factors. In studies by Kukanov V. Yu et al. based 

on changes in the ratios of the sums of delta and theta 

bands to the sum of alpha and beta bands of the electro-

encephalogram, a shift in brain activity toward inhibition 

pr ocesses was noted, possibly constituting evidence of 

the development of fatigue [13]. In turn, we did not detect 

a reduction in the duration of the preceding night’s sleep, 

increase in the time taken to fall asleep or an increase 

in the frequency of night awakenings — i.e., a decrease 

in its quality, which probably indicates other causes of 

daytime sleepiness, in particular, the hypnogenic effect 

of the reduced magnetic field.

The complex symptom of daytime sleepiness, com-

prised of a feeling of desire to sleep, manifestations of re-

duced physical and mental activity, ultimately creates ad-

ditional risks of accident development. It is important to 

note that sleepiness, which is not a stationary state, can 

be pronounced or barely noticeable, appear and disappear 

depending on various external and internal factors, as well 

as occasionally leading to unexpected falling asleep. The 

mechanisms of daytime sleepiness development in hy-

pomagnetic conditions are insufficiently studied. Based on 

the previously revealed drop in the level of norepinephrine 

in animals under conditions of exposure to HMC [6], we can 

assume that the neurochemical basis for the development 

of somnolence in HMC in humans includes a decrease in 

the level of norepinephrine, acetylcholine, serotonin, dopa-

mine, and other neurotransmitters, whose activity is closely 

related to the sleep–wake cycle.

The occurrence of daytime sleep and drowsy states 

may reflect the degree of severity of drowsiness and fa-

tigue and lead to errors in operator activity [17, 20]. Our 

study showed that under the HMC, the subjects had sig-

nificantly more frequent drowsy states than in the placebo 

series, while episodes of daytime sleep were observed only 

during the development of drowsiness, which indicates not 

only a more frequent but also a more significant disrup-

tion of the sleep-wake cycle [21,22] than in subjects with 

HMC [21,22] than in subjects in the placebo group. Taking 

into account that daytime falling asleep is an independent 

medical problem associated with neurochemical changes 

in orexin production, it can be assumed that the orexin 

system of wakefulness maintenance is likely to be affected 

under HMC [23].

In the conducted study the human state was shown to 

be more active that immediately after the end of a session 

of HMC exposure than after a placebo session. Already in 

the first minutes after resuming the action of the geomag-

netic field, there is a decrease in the reaction time when 

performing the VMI-test, which is an interesting phenom-

enon reflecting the ability of brain systems to rapidly in-

crease neurotransmitter activity [23]. The biological effects 

of restoring natural geomagnetic field levels are poorly 

understood. In animal studies [24], it was shown that an 

8-day stay of animals in a hypomagnetic environment (30 

min per day) resulted in activation of adrenal function one 

hour after cessation of HMC. The results of our study may 

reflect these changes, since enhanced adrenal hormone 

production is directly related to improved function of cen-

tral nervous system (CNS) and faster reaction times. At the 

same time, a 30-day stay in the HMC led to a decrease in 

adrenal function, so the question of the stimulating effect of 

restoration of the natural magnetic field remains open and 

requires further study.

It is possible that a person being in a drowsy state 

plays the role of a kind of “fuse” in the adaptation of the 

nervous system to the effects of HMC; thus, the resto-

ration of the magnetic field allows the brain to quickly 

switch to an active state. If this hypothesis is confirmed, 

then the HMC conditions can be considered as a way of 

transferring the organism to the level of functioning that 

is borderline between sleep and wakefulness, where a 

decrease in cognitive abilities is a protective reaction. In 
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Fig. 7. Results of the variance analysis of VMI-test for the group with daytime sleepiness under placebo and HMC conditions
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this situation, it is necessary to investigate and develop 

safe work and rest regimes for individuals in hypomag-

netic conditions. Magnetic field reduction can also be 

considered as an auxiliary means of providing “hiberna-

tion” of brain activity, which can be used during flights to 

deep space. Under terrestrial conditions, hypomagnetic 

installations can be used in the practice of neuroreani-

mation when it is necessary to reduce brain activity or in 

rehabilitation after stressful influences. Restoration of the 

natural magnetic field, contributing to a rapid increase in 

brain activity, can be considered as a natural stimulant 

of cognitive activity.

CONCLUSIONS

1. During the nocturnal sleep period, the subjective rate of 

falling asleep and the frequency of nocturnal awakenings 

do not change under the influence of HMC, suggesting that 

brain mechanisms of sleep are preserved in operation.

2. Further studies using larger samples, an expanded 

set of methods, the study of delayed aftereffects of HMC 

and “fast” effects of restoration of the normal magnetic field 

are likely to help evaluate the possibilities of using HMC in 

the therapy and prevention of neurodegenerative and post-

stress disorders.
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