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Abstracts
Changes occur in brain functions before, during and after physical exercise as well as during orthostasis in males and females. The study aimed 

at understanding the effect of gender on post-exercise orthostasis induced changes in EEG amplitudes. 30 apparently healthy individuals consisting 
of 15 males (18.5 years) and 15 females (18.5years) were recruited for the study. They were divided into baseline, exercise and post-exercise 
orthostasis groups. Subjects were exercised on a treadmill for 10 minutes at 8km/hr. After which they were asked to stand for 10 minutes on 
both legs. EEG recording was carried out using PowerLab 26T using frontal and occipital electrodes as indicated in the operational manual. When 
compared with baseline, post-exercise orthostasis caused reduction in theta waves amplitude in males and females respectively and a decrease in 
alpha waves amplitude in males only. During post-exercise orthostasis, male exhibited lower theta waves amplitude relative to female. On the basis of 
gender, post-exercise orthostasis exerted no significant effect on other EEG waves amplitudes. The findings of the study indicated that post-exercise 
orthostasis exhibited gender-based effect on theta waves amplitudes.
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Introduction
For long, brain has been known to be influenced by 

metabolism-perturbing internal and external events. Physical 
exercise for instance has been implicated in the enhancements of 
motor function [1,2], alleviation of anxiety [3] and improvement 
in cognitive abilities [4,5]. During intensive physical activity, a 
reduction in metabolic ratio (a measure of oxygen uptake by the 
brain relative to glucose) from 6 to 3 and a shift in energy substrate 
from glucose to lactate have been reported [6,7]. A study by 
Lambourne and Tomporowski, (2010) [8] showed that physical 
exercise enhanced cognitive performance causing enhancement in 
memory capacity, storage and retrieval as well as speeded cognitive 
processes. Sensory sensitivity has been reported to increase during  
exhaustive physical exercise [9] just the same way reaction time was 
decreased by maximal and submaximal physical exercise. Exercise  

 
causes profound changes in the functionality of reticular activating 
fibers [10] involved in cortical activation [11] and necessary for the 
generation of electroencephalographical waves.

Electroencephalogram records electrical activities occurring 
within the superficial part of the brain as understandable language 
‘brain waves’. The waves are reflection of activity pattern and 
metabolic state of cerebral neurons. For instance, alpha waves 
are produced during resting visual cortex, delta and beta waves 
represent lowered cortical metabolic activities and cortical 
activation respectively. Interestingly, cortical activation is the 
resultant effect of uninhibited ascending reticular fibers. Exercise 
induced cortical activation causes changes in brain waves such 
as increase in frequency and amplitude of beta waves. Lin et al., 
(2021) [12] reported that high-resistance exercise via sustained 
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cycle ergometer program caused marked influences on beta-band 
phase locking value and a rise in alpha-band phase locking value. 
During intensive exercise, alpha wave amplitude may increase 
owing to changes in blinking frequency. Intensive physical exercise 
regularly caused a low spectral power delta band compared to the 
control group [13].

Studies also avail on EEG changes post-exercise. A study 
published by The Physiology Society in 2013 [14] on gender EEG 
implication before and after acute exercise indicated a reduction 
in alpha waves in right frontocentral region and a diminished left 
alpha wave in the central region. It was also noted that females 
were less relaxed following exposure to exercise of moderate 
intensity than male [14]. Apart from exercise, orthostasis is another 
phenomenon that can affect brain activities. It causes blood to be 
drawn to lower extremities at the expense of the brain thereby 
causing significant changes in cerebral discharge [15,16]. Brenner 
et al., (1997) [17] reported in their study that orthostasis was 
characterized by preliminary slowing of background rhythms, 
which was then followed by delta waves. Alpha wave activity was 
high following 15 minutes of head-up orthostasis [18]. Despite the 
fact that brain activities change before, during and after exercise 
and during orthostasis, there is no sufficient information about 
the effect of post-exercise orthostasis on EEG especially in both 
males and females. Hence, the aim of the study was to examine how 
orthostasis affected EEG amplitudes after exercise in both male and 
female.

Materials And Methods
Study design

The study adopted experimental research design. The work 
was carried out in the Technologically Enhanced Laboratory unit 
of the Department of Physiology, College of Medical Sciences, Edo 
State University Uzairue, situated in Etsako West Local Government 
Area of Edo State, Nigeria.

Subjects/Participants
30 apparently healthy young adult individuals consisting of 15 

males (18.5years) and 15 females (18.5years) were used for the 
study. Ethical clearance was obtained from the Ethical Committee, 
Edo State University Iyamho. Written consent was obtained from 
each subject and a well-structured questionnaire was administered 
to rule out those with medical history of musculoskeletal, 
respiratory, cardiovascular, kidney, hepatic and metabolic diseases 
or anatomical deformities. History of smoking, alcoholism and 
caffeine and any form of medication was also taken. Medical 
examination and physical activity status were also done. 

Inclusion criteria
40 young adult individuals were accommodated into the 

groups. Written consent was gotten from each subject and a well-
structured questionnaire was administered to rule out those with 
medical history of respiratory diseases, cardiovascular, kidney, 
hepatic and metabolic diseases or anatomical deformities. History 
of smoking, alcoholism and caffeine and any form of medication 
was also taken. Medical examination and physical activity status 
evaluation were also done. Physical examinations were also done 

and those that were not medically fit were disqualified. For example 
those with musculoskeletal abnormalities, high blood pressure, 
among others were ruled out. 

Experimental protocol
The study was done in the Physiology Laboratory at a 

temperature of 25˚C between 8.00 a.m. and 10.00am. 

The treadmill was calibrated according to the Bruce Treadmill 
Protocol (Bruce et al.,) . Each subject was maintained on a speed of 
8km/hr at an inclination of 10˚ for 10 minutes.

The subjects were grouped as follows:

(I) Baseline group; Subjects were asked to sit comfortably.

(II) Exercise group; Subjects were maintained on a speed of 
8km/hr at an inclination of 10˚ for 10 minutes

(III) Post-exercise orthostasis; maintained on a speed of 8km/
hr at an inclination of 10˚ for 10 minutes. They were then asked 
to stand for 10 minutes on both legs.

Measurement of Electroencephalographic waves
Electroencephalographic (EEG) waves were recorded using 

Powerlab 26T (Adinstruments PTY, Australia). As stipulated in the 
manual, both white and blue marked electrodes were connected 
to the left and right side of the frontal part of the skull while the 
black electrode was attached to the occiput. Electrodes were held 
in place by means of electrode pads. As part of the measures aimed 
at preventing artifacts, ambient noise interference was avoided. 
Baseline (EEG) readings were taken at sitting position. EEG 
recordings were also obtained during exercise and post-exercise 
orthostasis for both males and females.

Measurement of blood pressure
Blood pressure was measured from the arm, an inch above 

the elbow using Omron BP7000 Evolve Wireless Upper Arm 
Sphygmomanometer (Iris Global Care, China). Baseline readings 
were taken at sitting position as previously reported [20-22]. Blood 
pressure measurements were also obtained for each of the legs at 
the first perception of exertion.

Pulse pressure was determined by subtracting diastolic blood 
pressure from systolic blood pressure. 

Mean arterial blood pressure was obtained using; diastolic 
blood pressure +1/3 of pulse pressure.

Statistical Analysis
Statistical analysis was conducted using Statistical Package 

for Social Science Students (SPSS) 23. Statistical test was done 
using Analysis of Variance (ANOVA) and student t test. Statistically 
significant difference was accepted at P<0.05.

Results
Effect of Gender on Post-Exercise Orthostasis Induced 
Changes in EEG Amplitude

Post-exercise orthostasis caused a significant reduction 
(P<0.05) in alpha wave amplitude in male when compared with the 
baseline (Figure 1a). Female baseline showed significantly lower 
(P<0.05) alpha waves amplitude when compared with that of male. 
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During exercise, female alpha waves amplitude was significantly 
lower (P<0.05) when compared to that of male. Exercise led 
to a significant rise (P<0.05) in beta waves amplitude when 

compared with baseline (Figure 1b). Male exercise group exhibited 
significantly higher (P<0.05) beta waves amplitude than female 
exercise group. 

Figure 1a: Effect of gender on post-exercise induced changes in alpha waves amplitude. ‘a’ significant difference (P<0.05) from the 
baseline.’b’ significant difference (P<0.05) between male baseline group and female baseline group. ‘c’ significant difference (P<0.05) 
between male exercise group and female exercise group.

When compared with the baseline (Figure 1c), there were 
significant reductions (P<0.05) in theta waves amplitude during 
exercise and post-exercise orthostasis in male and female 
respectively. Male baseline has significantly higher theta waves 
amplitude (P<0.05) when compared with that of female. Male 
post-exercise orthostasis showed significantly lower theta waves 

amplitude (P<0.05) when compared to that of female. In female 
(Figure 1d), exercise caused a significant reduction (P<0.05) in delta 
waves amplitude when compared with the baseline. Male baseline 
showed a significantly lower (P<0.05) delta wave amplitude when 
compared with that of female (Figure 1a).

Beta Wave Amplitude

Figure 1b: Effect of gender on post-exercise induced changes in beta waves amplitude. ‘a’ significant difference (P<0.05) from the baseline. 
‘c’ significant difference (P<0.05) between male exercise group and female exercise group.
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Theta Wave Amplitude

Figure 1c: Effect of gender on post-exercise induced changes in theta waves amplitude. ‘a’ significant difference (P<0.05) from the baseline. 
‘b’ significant difference (P<0.05) between male baseline group and female baseline group. ‘d’ significant difference between male post-
exercise orthostasis group and female post-exercise orthostasis group.

Delta Wave Amplitude

Figure 1d: Effect of gender on post-exercise induced changes in delta waves amplitude. ‘a’ significant difference (P<0.05) from the baseline. 
‘b’ significant difference (P<0.05) between male baseline group and female baseline group. ‘d’ significant difference between male post-
exercise orthostasis group and female post-exercise orthostasis group.
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Effect of Gender on Post-Exercise Orthostasis Induced 
Changes in Cardiovasular Parameters

Post-exercise orthostasis caused significant decreases (P<0.05) 
in systolic blood pressure (SBP) in male and female and diastolic 
blood pressure (DBP) in female (Table 1). Post-exercise orthostasis 
caused significant increases in pulse rate in both male and female 
and rate pressure product and double product in male respectively. 
In male post-exercise orthostasis group, there was reduction in SBP 

and pulse pressure when compared to that of female. In male post-
exercise orthostasis group, there was increase in DBP, pulse rate, 
rate pressure product and double product when compared to that 
of female. Male exercise group has significantly higher SBP, DBP, 
pulse rate, RPP and double product when compared with female 
exercise group. Female baseline group has significantly higher 
pulse rate, RPP and double product when compared with male 
exercise group (Table 1). 

Table 1: Effect of Gender On Post-Exercise Orthostasis Induced Changes In Cardiovasular Parameters.

Cardiovascular Parameters Groups Baseline (Mean±SEM) EXERCISE (Mean±SEM) Post-Exercise Orthostasis (Mean±SEM)

SBP
Male 118.5 ±0.158 121.0 ±0.316 110.5 ±0.474a

Female 118 ±0.316 125.0 ±0.316ac 106.5 ±2.056ad

DBP
Male 78.5 ± 0.158 81 ± 0.949a 71.5 ± 0.474a

Female 79.0 ± 0.316 84.0 ±0.000ac 72.0 ±0.633ad

Pulse Pressure
Male 40.0 ±0 40.0 ±0.633 39.0 ± 0.000

Female 39.0 ± 0.000 41.0 ± 0.316 34.5 ± 1.423d

Pulse Rate
Male 64.0 ±0.949 95.0 ±1.581a 86.0 ±0.633a

Female 93.0 ± 1.581b 101.0 ± 0.316ac 101.5 ± 0.158ad

Rate Pressure Product
Male 75.8 ±1.023 115.0±2.214a 95.0 ±0.291a

Female 109.7 ±1.572b 126.3 ± 0.076ac 108.1 ± 1.918d

Double Product
Male 5876.7 ±77.002 8966.3 ±219.270a 7265.8 ±12.670a

Female 8554.0 ± 116.062b 9864.2 ± 20.239ac 8474.6 ± 99.138d

‘a’ significant difference (P<0.05) from the baseline. ‘b’ significant difference (P<0.05) between male baseline group and female baseline group. ‘c’ 
significant difference between male exercise group and female exercise group. ‘d’ significant difference between male post-exercise orthostasis group 
and female post-exercise orthostasis group.

Effect of Gender on Post-Exercise Orthostasis Induced 
Changes in SP02

Male post-exercise orthostasis group has significantly higher 
SP02 when compared with that of female (Table 2).

Correlation Between EEG Waves And SP02 in Male 
During Post-Exercise Orthostasis

There was insignificant correlation between SP02 and beta, 
theta and delta waves amplitude (P<0.05) in males (Table 3).

Table 2: Effect of Gender on Post-Exercise Orthostasis Induced Changes In Sp02.

Groups Baseline (Mean ± SEM) EXERCISE (Mean ± SEM) Post-Exercise Orthostasis (Mean ± SEM)

Male 98±0.00 98.5 ±0.474 98 ±0.633

Female 98.5±0.158 99.5±0.158 93.5±1.739d

‘d’ significant difference between male post-exercise orthostasis group and female post-exercise orthostasis group.
Table 3: Correlation Between Eeg Waves and Sp02 In Male During Post-Exercise Orthostasis.

Correlation (r) Alpha Wave Amplitude Beta Wave Amplitude Theta Wave Amplitude Delta Wave Amplitude

SPO2 -0.52 -0.831 -0.769 -0.536

Table 4: Correlation Between Eeg Waves and Sp02 In Female During Post-Exercise Orthostasis.

Correlation (R) Alpha Wave Amplitude Beta Wave Amplitude Theta Wave Amplitude Delta Wave Amplitude

SPO2 -0.191 0.319 0.672 0.698
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There was an insignificant correlation between SP02 and theta 
and delta waves amplitude (P<0.05) in females (Table 4).

Discussion 
Like other techniques explored in diagnosis and biomedicine 

[23-25], electroencephalography is useful in the diagnosis and 
prognosis of brain disorders. It also makes assessment of brain’s 
functional status possible in various situations including exercise, 
post-exercise and orthostasis. The study examined the impact of 
gender on post-exercise orthostasis induced changes in EEG waves. 
Although on the basis of gender, post-exercise orthostasis exerted 
no significant effect on beta, delta and alpha waves amplitudes, the 
main finding of the study was that theta waves amplitude was lower 
in male during post-exercise orthostasis than female. Theta waves 
are low frequency waves (4-7Hz), penultimate to delta waves. They 
are generated principally by cortical neurons and hippocampus 
and are prominent during meditation, mental activities, memory 
consolidation, light sleep and rapid eye movement sleep. Significant 
difference has for long been reported between male and female 
brains anatomically. For instance, male brain was shown to be 
larger in size and overall weight than that of female [26]. Females 
were also reported to exhibit greater EEG amplitude in resting EEG 
in various frequency bands [27,28], it is however unclear whether 
age parity was put into consideration in these studies. In the 
present study, the EEG amplitudes of age-matched male and female 
individuals were compared.

Furthermore, the study showed that the mean baseline theta 
waves amplitude was higher in the males than females. The cause 
and significant of this finding is sketchy since gender influence 
on mental activity is controversial [29,30]. Theta waves are seen 
during deep relaxation states [31], in the study, exercise was 
found to reduce theta waves amplitude in both males and females 
when compared to baseline. Although significant changes occur 
in brain waves during orthostasis [17], in the study, post-exercise 
orthostasis was shown to cause reduction in theta wave amplitude 
in both males and females when compared with the respective 
baseline.

Delta waves are EEG waves with the least frequency (0.5-4HZ). 
They are more noticed during deep sleep. They typically portray 
brain neurons in their less active states [32]. Hence during exercise, 
delta waves are expected to be less prominent because of increased 
activity of cortical neurons. In the study, exercise was found to 
cause reduction in delta waves amplitude in female relative to male. 
Furthermore, Like previous report [27], in the study, baseline delta 
waves amplitude was found to be greater in females than males. 

Alpha waves are due to inhibition of visual cortical neurons 
by spontaneous reticular thalamic discharge. They are prominent 
during relaxed mood with eyes closed as well as light sleep. 
Nishifuji, (2011) [33] in his study indicated that acute exercise with 
low intensity enhanced rapid recovery and alpha wave. Orthostasis 
has also been shown to influence alpha activity. For example, 
during 15 minutes orthostasis, Ivanovia and Lilia, [18] reported 
there was an increase in alpha waves. Blinking as a physiological 
process involves sequential closure of the eye lids and thus elicits 
prominent alpha waves. During exercise, eye movements and 

blinking are common. In the study, post-exercise orthostasis was 
shown to reduce alpha waves amplitude when compared with 
baseline. Furthermore, baseline alpha waves amplitude was found 
to be higher in male than female. 

Cardiovascular responses to exercise have been widely 
documented in literatures [15,22]. Orthostasis, defined as standing 
upright, has also been identified as a stressor and modulator 
of cardiovascular activity [34]. The study showed that during 
post–exercise orthostasis, there was reduction in systolic blood 
pressure in males and females. It has been documented that during 
upright tilt, hemodynamic changes take place in blood circulation 
and distribution and at least 0.75L of blood, representing at least 
10% of blood volume is pushed into the lower extremities during 
sudden standing from a reclining position [15,35]. Therefore, in 
order to avert gravitational stress-induced central blood volume 
deprivation, a number of physiological mechanisms have to be 
activated. For instance, central nervous system ischemic response 
is a protective reflex that swerves into action in severe shortage of 
blood supply to the brain. This reflex works by inducing an increase 
in total peripheral resistance, thus increasing blood pressure. In 
the present study, it was also observed that during post-exercise 
orthostasis, males exhibited reduced systolic blood pressure and 
pulse pressure and increased diastolic blood pressure, pulse rate, 
rate pressure product and double product when compared to 
female.

Peripheral oxygen saturation is a proportion of oxygenated 
blood and it is influenced by capillary density [21,36]. The study 
showed that post-exercise orthostasis elicited a decrease in 
peripheral oxygen saturation in males when compared to females. 
Besides, there was no correlation between peripheral oxygen 
saturation and EEG amplitude in males and females.

Conclusion
The findings of the study indicated that post-exercise orthostasis 

exhibits gender-based effect on theta waves amplitudes.

Acknowledgement
The authors are grateful to the non-academic staff of physiology 

department, Edo State University Uzairue.

Conflict of Interest
No conflict of interest.

References
1. Barbosa D, Santos CP, Martins M (2015) The application of cycling and 

cycling combined with feedback in the rehabilitation of stroke patients: 
a review. J Stroke Cerebrovasc Dis 24(2): 253-273.

2. Dal Maso F, Desormeau B, Boudrias MH, Roig M (2018) Acute 
cardiovascular exercise promotes functional changes in cortico-motor 
networks during the early stages of motor memory consolidation. 
Neuroimage 174: 380-392.

3. Ohmatsu S, Nakano H, Tominaga T, Terakawa Y, Murata T, et al. (2014) 
Activation of the serotonergic system by pedaling exercise changes 
anterior cingulate cortex activity and improves negative emotion. Behav 
Brain Res 270: 112-117.

http://dx.doi.org/10.33552/ANN.2022.13.000813


Citation: A Awosika and M Adeniyi*. Impact of Post-Exercise Orthostasis on EEG Amplitudes in Age-Matched Students: Role of Gender. Arch 
Neurol & Neurosci. 13(3): 2022. ANN.MS.ID.000813. DOI: 10.33552/ANN.2022.13.000813

Archives in Neurology and Neuroscience                                                                                                                              Volume 13-Issue 3

Page 7 of 7

4. Hogan M, Kiefer M, Kubesch S, Collins P, Kilmartin L, et al. (2013) 
The interactive effects of physical fitness and acute aerobic exercise 
on electrophysiological coherence and cognitive performance in 
adolescents. Exp Brain Res 229(1): 85-96. 

5. Pontifex MB, Saliba BJ, Raine LB, Picchietti DL, Hillman CH (2013) 
Exercise improves behavioral, neurocognitive, and scholastic 
performance in children with attention-deficit/hyperactivity disorder. J 
Pediatr 162(3): 543-551.

6. Dalsgaard MK, Secher NH (2007) The brain at work: a cerebral metabolic 
manifestation of central fatigue? J Neurosci Res 85(15): 3334-3339.

7. Okeke Cynthia, Adeniyi Mayowa Jeremiah (2021) Altered Cerebellar 
Metabolic Parameters in Bromazepam Treated Rats: Implications of 
Gradual Cessation Protocol. Albanian Journal of Medical and Health 
Sciences 57: 1-15.

8. Lambourne K, Tomporowski P (2010) The effect of exercise-induced 
arousal on cognitive task performance: a meta-regression analysis. 
Brain Research 1341: 12-24.

9. Presland JD, Dowson MN, Cairns SP (2005) Changes of motor drive, 
cortical arousal and perceived exertion following prolonged cycling to 
exhaustion. European Journal of Applied Physiology 95(1): 42-51.

10. Dietrich A, Audiffren M (2011) The reticular-activating hypofrontality 
(RAH) model of acute exercise. Neuroscience and Biobehavioral Reviews 
35(6): 1305-1325.

11. Jones BE (2003) Arousal systems. Frontiers in Bioscience 8: s438–s451.

12. Lin MA, Meng LF, Ouyang Y (2021) Resistance-induced brain activity 
changes during cycle ergometer exercises. BMC Sports Sci Med Rehabil 
13: 27. 

13. Lardon MT, Polich J (1996) EEG changes from long-term physical 
exercise. Biol Psychol 44(1): 19-30.

14. Limbu N, R Sihna, M Sihna, B Paudel, 37th Congress of IUPS (Birmingham, 
UK) (2013) Proc 37th IUPS, PCB254. Poster Communications: Gender-
based EEG before and after acute exercise. Human & Exercise Physiology.

15. Barrett KE, Susan M. Barman, S Band Heddwen LB (2010) Ganong’s 
Review of Medical Physiology (23rd edition).. New York: MC graw Hills. 
421: 391-427.

16. Adeniyi, Mayowa (2022) Impacts of Environmental Stressors on 
Autonomic Nervous System. Autonomic Nervous System - Special 
Interest Topics [Working Title], edited by Theodoros Aslanidis, M.Sc. 
Nouris, IntechOpen.

17. Brenner RP (1997) Electroencephalography in syncope. J Clin 
Neurophysiol 14(3): 197-209.

18. Ivanova, Lilia A (1988) Orthostatic changes in the EEG power spectra 
of normal subjects: effect of aging Electroencephalography and Clinical 
Neurophysiology, 70(4): 363, 365.

19. Bruce RA, Blackman JR, Jones JW, Straty G (1963) Exercise Testing in 
Adult Normal Subjects and Cardiac Patients. Pediatrics 32: 742-756.

20. TJ Oni, MJ Adeniyi (2017) Postural Difference in Expiratory Rate among 
Female Sanitary Workers and its Relationship with Blood Pressure and 
Anthropometric Indices. Biomed J Sci & Tech Res 1(2): 311-315. 

21. MJ Adeniyi, O Fabunmi, AK Okojie, OL Olorunnisola, A O Odetola, 
et al. (2020) Impact of Night Study Frequency on Sleep Pattern, 

Anthropometrical Indices and Peripheral Oxygen Saturation in Age-
Matched Nigerian Female Students Prior to Semester Examination. 
International Journal of Biomedical Science 16(3): 37-42.

22. M Adeniyi, O Olaniyan, O Fabunmi, A Okojie, A Ogunlade, et al. (2022) 
Modulatory Role of Pre-exercise Water Ingestion on Metabolic, 
Cardiovascular and Autonomic Responses to Prolonged Exercise in 
Young Mildly Active Male”. International journal of Biomedical Science 
18(2): 1-9.

23. Serah Funke Ige, Mayowa Jeremiah Adeniyi, OB Ademilua, AO Fatola, 
IA Adeyemi (2020) Allium cepa remediates oxidative stress-mediated 
hepatic DNA damage in cadmium-exposed rats through enhanced p53 
expression and inhibition of bcl2. Int J Biomed Sci 16(2): 11-17.

24. Agoreyo FO and Adeniyi MJ (2018) Pattern of Estrous Cycle and 
Ovarian Antiperoxidative Activity in Light Deprived Sprague-Dawley 
Rats Treated with Sodium Selenite. Journal of Medicinal Research and 
Biological Studies 1(1): 103.

25. MJ Adeniyi, TJ Oni (2016) Water Contamination in Nigeria and Body 
Defense Issues. Research chronicler 3(3): 11-21.

26. Skullerud K (1985) Variations in the size of the human brain: Influence 
of age, sex, body length, body mass index, alcoholism, Alzheimer changes 
and cerebral atherosclerosis. Acta Neurol Scand 71: 1-94.

27. Koshino Y (1970) A study on electroencephalograms of normal adults. 
Psychiat Neurol Jap 72: 1051-1088.

28. Mundy-Castle, AC (1951) Theta and beta rhythm in the 
electroencephalograms of normal adults. Electroencephalogr Clin 
Neurophysiol 3: 477-486.

29. Cahill L (2006) Why sex matters for neuroscience. Nat Rev Neurosci 7: 
477-484.

30. Andermann, M., Izurieta Hidalgo, N.A., Rupp, A. et al. Behavioral and 
neurophysiological correlates of emotional face processing in borderline 
personality disorder: are there differences between men and women?. 
Eur Arch Psychiatry Clin Neurosci (2022).

31. Kochupillai V (2015) Quantitative analysis of EEG signal before and after 
sudharshana kriya yoga. International Journal Public Mental Health and 
Neurosciences 2(2): 19-22.

32. Hosang Leticia, Elias Mouchlianitis, Ségolène MR Guérin, Costas I 
Karageorghis (2022) Effects of exercise on electroencephalography-
recorded neural oscillations: a systematic review, International Review 
of Sport and Exercise Psychology.

33. Nishifuji S (2011) EEG recovery enhanced by acute aerobic exercise 
after performing mental task with listening to unpleasant sound. Annu 
Int Conf IEEE Eng Med Biol Soc 2011: 3837-3840.

34. Platts SH, Bairey Merz CN, Barr Y, Fu Q, et al. (2014) Effects of sex and 
gender on adaptation to space: cardiovascular alterations. J Womens 
Health (Larchmt) 23(11): 950-955.

35. Claydon Victoria E, Christoph Schroeder, Lucy J Norcliffe, Jens Jordan, 
Roger Hainsworth (2006) Water drinking improves orthostatic 
tolerance in patients with posturally related syncope. Clin Sci (Lond) 
110 (3): 343-352.

36. MJ Adeniyi, Agoreyo FO (2018) Nigeria and the Selenium Micronutrient: 
A Review. Ann Med Health Sci Res 8: 5-11.

http://dx.doi.org/10.33552/ANN.2022.13.000813

	Abstracts
	References

