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The studies investigated the impact of aerobic
exercise on sad emotion-neural processing weather
responsible to different premenstrual experience
(PMS) in 31 healthy women by using EEG. All
participates were introduced to perform aerobic
fitness- treadmill 20min by consistent speed around
with 25.6-28. 8mph (16-18km / hr).

The first experiment: Subjects were completed a sad
facial Go/NoGo task. The 1st EEG was recorded before
aerobic exercise as a baseline ; 2nd EEG was
documented after 90 -minute break of aerobic
exercise. Event-related potential (ERP) component
N200 (N2) over the central frontal region was
analyzed because i1t was often reflects executive
cognitive control functions. Findings demonstrated
that significant decrease N2 activation at central-
prefrontal cortex after exercise to Sad NoGo trials,
while the behavior of error rate has no difference



between two measurements. Furthermore, women who had
higher PMS scores exhibited faster speed to sad
emotion inhibition after aerobic exercise (P < 0.05)
but it did not reveal before exercise. Alteration of
this relationship between PMS scores and N2 latencies
and reduced engagement inhibitory neuron activation
across fitness, indicated that "exercise; plays an
important role in modulating PMS- related
neurocognitive function in sad emotional regulation
for women health.

The prevalence of premenstrual syndrome (PMS) was
nearly 75-80%. Exercise in?uences on the
neurocircuity of emotion regulation and typically
increases the flexibility in women with severity PMS.
Our results suggest that exercise is a major
component of PMS-related variations in emotional
cognitive functioning and highlights that adequate
management of PMS is crucial for women s health.

# 2 M4 0 Premenstrual Syndrome (PMS) ~ Exercise ~
Neurocognitive function ~ Emotional regulation ~
Electroencephalograph(EEG) ~ Brain ~ Sad Emotion
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The Effect of Exercise on the Premenstrual syndrome,
Neurocognitive function and Emotional regulation: EEG Studies
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The studies investigated the impact of aerobic exercise on sad emotion-neural processing weather
responsible to different premenstrual experience (PMS) in 31 healthy women by using EEG. All
participates were introduced to perform aerobic fitness- treadmill 20min by consistent speed around
with 25.6-28.8mph (16-18km / hr).

The first experiment: Subjects were completed a sad facial Go/NoGo task. The 1% EEG was
recorded before aerobic exercise as a baseline; 2" EEG was documented after 90 -minute break of
aerobic exercise. Event-related potential (ERP) component N200 (N2) over the central frontal region
was analyzed because it was often reflects executive cognitive control functions. Findings
demonstrated that significant decrease N2 activation at central- prefrontal cortex after exercise to Sad
NoGo trials, while the behavior of error rate has no difference between two measurements.
Furthermore, women who had higher PMS scores exhibited faster speed to sad emotion inhibition
after aerobic exercise (P < 0.05) but it did not reveal before exercise. Alteration of this relationship
between PMS scores and N2 latencies and reduced engagement inhibitory neuron activation across
fitness, indicated that " exercise ; plays an important role in modulating PMS- related neurocognitive
function in sad emotional regulation for women health.

The second experiment: Facial expression recognition task were conducted to examine the variation
of central-frontal cognitive responses for sad emotion stimulus by EEG across 20 minutes aerobic
exercise. Based on the PMS scores, the thirty participants were categorized into high- and low- PMS
groups. The N250 event-related potential components over the anterior frontal region were analyzed,
since N250 particularly sensitive to facial expression. We found that the high PMS group markedly
had lower N250 amplitude after exercise than baseline, and this difference did not exist in low-PMS
group. Also, a significantly negative correlation was found between biological PMS scores and N250
latency of the relative right side PFC during the first measurement; however, this association became
absent after exercise. Our results suggest that brain is vulnerable to degree of PMS. Exercise is a
major component of PMS- related variations in emotional cognitive functioning and highlights
adequate management PMS is crucial for women’s health.

The third experiment: Baseline prefrontal cortex (PFC) activation was a good predictor of
emotional regulation processes. 31 subjects underwent resting while their eyes were closed, EEG was
recorded for three times. The first measurement (1) was performed before aerobic exercise while the
2" recording performed on end of aerobics exercise immediately. The 3™ measured at absolute rest
90 min after the end of activity. The following frequency bands are distinguished: delta (0.5-4Hz),
theta (4-8 Hz), alpha (8-13Hz), beta (13-30Hz) and gamma (31-40Hz). Results showed the
relationships of PMS- emotion scores and band power (delta, theta, alpha and beta) change across
exercise. Further, increasing resting delta, alpha power of relative right-sided baseline frontal
activation was correlated to PMS-biology scores after exercise (2" measurement). These influences
of exercise would absent or decade before exercise (1%) or after 90 minutes (3"). Our findings
claimed that the exercise as an energetically modulator in brain emotional regulatory system and
response changeable in different premenstrual experience.

The prevalence of premenstrual syndrome (PMS) was nearly 75-80%. Exercise influences on the
neurocircuity of emotion regulation and typically increases the flexibility in women with severity
PMS. Our results suggest that exercise is a major component of PMS-related variations in emotional
cognitive functioning and highlights that adequate management of PMS is crucial for women’s
health.

Keywords: Premenstrual Syndrome (PMS) - Exercise ~ Neurocognitive function ~ Emotional

regulation ~ Electroencephalograph (EEG) ~ Brain ~ Sad Emotion
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= ~ 9 % - :Premenstrual syndrome and the impact of Aerobic Exercise on the Sad Emotion

Inhibition in young women: an EEG study

m %Y R

Prevalence of PMS which was reported by at least 75% of menstruating women, is associated with
various aspects of life, including family interaction, social activities and school performance. Extensive
research on humans suggests that aerobic exercise is associated with improving neurocognitive
performance, overall physical and psychological health. The present study investigated the effects of
aerobic exercise-related brain activity on sad emotion inhibition processing and possible PMS mediation
in 30 healthy women by using 10-20 system EEG. A facial sad Go/NoGo study was conducted to
explore the variation of frontal inhibition responses during aerobic fitness training. The anterior frontal
N200 (N2) has been found to reflect executive cognitive control functions which are a negative-going
wave that peaks around 200-350ms at post-stimulus.

mEy 3

Subjects : Thirty paid volunteers (30 female), righted-handed, around 18-22 years old (mean 24.4
years) participated in the experiment. They were recruited via advertisements which posted around the
university. Procedure and Recording: Each subject underwent EEG recording two times. All participates
completed the informed consent process and were introduced to perform aerobic Fitness- treadmill 20
minutes by consistent speed around 25.6-28.8mph (16-18km/ hr). Each participant was asked to
complete a PMS self-reported before EEG measurement. The first measurement was performed before
aerobic exercise (baseline) and the second performed on 90 minutes after fitness training (post test).

Task and Stimuli : Subjects were required to complete a sad facial Go/NoGo task which either
responded to a particular emotional facial expression (neutral, fear, and happy; Go trials) or prohibit the
response to sadness expression (NoGo trials). An emotionally neutral Go/NoGo task also performed in
a different experimental sitting (Figure 1).

500 ms stimulus duration

@

Go

Sad, Symbol No Go

Fig.1 Paradigms of the Sad emotion versus Neutral emotion
Go/NoGo task

PMS Inventory: The PMS three-Dimensional Symptom Questionnaire included physical,
psychological and behavior self-report. Each of the 14 PMS items was given a weighted score of 1-5,
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with the rating of 5 indicated the highest level of PMS. Total score range was from 14 to 60.

Analysis: For performance analyses, repeated measurements ANOVAs were calculated (SPSS, Ver. 19)
for N2 latency and amplitude at 19 channels and specific recognized analysis for 10 central frontal

channels during baseline and second measurements. Where the analysis of variance yielded significant

main effects, successive single comparisons using t-tests were calculated.

m 2%

1. VERP -Sad NoGo N200: A significant different of the mean value of N2 amplitude emerged at F4,
Fz, C3, C4, Cz channels (F value = 18.99, 19.55, 8.95, 8.18, 21.05, respectively) during the Sad emotion
(P < 0.01) NoGgo task, however it did not show in the Neutral condition (P > 0.05). A successive
comparison with paired t-tests revealed that the mean of N2 amplitude was significantly reducing after
aerobic exercise in the sad condition ( P < 0.05) (Fig 2, Tab 1).
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Fig. 2 N2 amplitude of Sad NoGo trials found in 2" experiment was significant lower than the 1% experiment
g p P

at F4

, Fz, C3, C4, Cz channels (P <0.05). Pre: before exercise; post: after exercise.



Tab. 1 Pair-t-test for aerobic exercise on ERP Amplitude for sad NoGo ; n=30

Before after
t(29) P
Mean + SE Mean + SE

sad -7.704 = 0.935 -5.008 +0.605 -3.09  0.004%*

FZ symbol -3.229 £ 0.594 -3.975 £ 0.657 1.313 0.199
‘ sad -6.942 + 0.940 -4.488 + 0.637 -2.894  0.007**
" symbol -2.900 +0.522 -3.092 £ 0.552 0.366 0.717
sad -4.446 £ 0.676 -2.963 +0.445 -2.129 0.042*

© symbol -2.163 £0.414 -2.021 +0.429 -0.396 0.695
sad -6.321 £ 0.888 -3.921 +£0.495 -2.77 0.01**

“ symbol -2.483 £0.516 -1.979 +0.580 -1.017 0.318
sad -4.796 £ 0.815 -2.850 £ 0.441 -2.586 0.015*

o symbol -2.404 +£0.406 -1.846 +0.429 -1.297 0.205

*p<.05 **p< .01 *** p< 001

2. Behavioral data

The average of Mean + SD of PMS total scores, three dimensional- physical, emotion and behavior was
32.9+8.64,11.87 £ 2.98, 11.97 £+ 3.84 and 9.07 * 3.36, respectively (Table 2). The behavioral error rate
of the sad and neutral NoGo trials had no change between two experiments (Table 3). Mean value (£SD)
of the heart rate was the 81.03 £ 13.00, 140.20 + 18.27 and 84.20 + 8.31 at before exercise, during
exercise and after 90 minutes after exercise, separately. Additional, significant negative correlation
between PMS scores and N2 latency at Fz scalp channel was found after exercising (post-test) (P < 0.05),

while the associations absent at Fz in baseline (1) (Fig 3)

Tab. 2 Mean and standard deviation of total PMS and
three categories biology, emotion and behavior.

Mean = SD
PMStotal 32.9 + 8.64
PMS biology 11.87 £ 2.98
PMS emotion 11.97 + 3.84
PMS behavior 9.07 + 3.36

Tab. 3 Pair-t-test for aerobic exercise on the Error rate in sad and symbol NoGo condition

in 30 participants

Emotion Exercise Error rate % Mean T (29) Sig.
. Pre 35.42 7.93

Sad condition 1.465 0.154
Post 24.48 6.83
. Pre 16.15 3.33

Neutral condition -1.03 0.312
Post 19.79 3.73

8
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Fig. 3 Significant negative correlation between PMS scores and N2 latency at F8 scalp channel was found in
the after exercising (2™) (P <0.05), while the associations absent at Fz, F8 in baseline (1%); L: N2 latency.
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Findings demonstrated that significant decrease N2 activation at central- prefrontal cortex after exercise
to Sad NoGo trials, while the behavior of error rates no difference between two measurements. Reduced
engagement of central-prefrontal cortex activation in identical cognitive task performance across
exercise, scope a positive effect of exercise, on sadness emotional regulation. Additional, women who
had higher PMS scores exhibited faster speed to sad emotion inhibition after aerobic fitness training (P
< 0.05), however it did not reveal before exercise (Fig. 3). Alteration of this relationship between PMS
scores and N2 latency across fitness indicated that exercise play an important role in modulating PMS-

related neurocognitive function in emotional regulation for women health.



= ~ 9 % 2. Effects of aerobic exercise on recognition of sad facial expression in women with
premenstrual syndrome: An electroencephalography study

nR %Y ¥

Premenstrual syndrome (PMS) is used to describe physical, cognitive, affective, and behavioral
symptoms that occur cyclically during the luteal phase of the menstrual cycle, which resolve quickly at
or within a few days of the onset of menstruation. It is quite prevalent among women of reproductive age,
up to 75 percent of women experience some degree of premenstrual syndrome (PMS) during their
reproductive years [10] [11]. Depression is one of noticeable psychological symptoms related to PMS
associated unrelenting sadness accompanied. It has been proposed that exercise is a potential treatment
for PMS associated symptomatology, supported by several observational studies [12]. Research
combines functional of brain activity and behavioral measures relatively deficiency for women’s PMS
evaluating. The present study exam the influence of exercise on neural activation of sad emotional
cognitive processing associated with premenstrual syndromes by using EEG.

To probe the impact of aerobic exercise on sad emotion-neural processing weather responsible with
women different premenstrual experience. Facial expression recognition task were conducted to examine
the variation of central-frontal cognitive responses for young women. Previous research has identified
several ERPs that are reliably elicited by facial stimuli; the N170 and the N250.The N170 ERP is a
negative deflection that peaks approximately 170 ms after stimulus presentation and is thought to reflect
detailed processing of facial structure. The N250 ERP is a negative deflection that peaks approximately
250 ms after stimulus presentation and may reflect complex, detailed processing of facial stimuli,
including that of facial emotions. The frontal-central distributed N250 has been proposed to index early
perceptual recognition processes and decoding of emotional cues (such as the extraction of emotional
cues from faces [13]. Streit et al. found a more pronounced N250 component elicited by the faces in the
emotion recognition task [13]

g 3

Subject: 31 right-handed, healthy, paid volunteers age around 20-25 years old were recruited from the
school campus by advertisement. They were asked to restrain from alcohol for 48 hours and caffeine for
12 hours before the day of the experiment. Thirty-one participants were divided into high and low PMS
groups according to their total PMS scores.

Procedure: Each subject underwent EEG recording two times. One measurement was performed
before aerobic exercise while the other on the absolute rest 90 min after the end of activity. All
participates completed the informed consent/assent process and were introduced to perform
aerobic Fitness- treadmill 20min.

EEG recording: During the recording process, each volunteer was sitting in front of a screen in a
darkroom. The EEG signal was collected by using Medicom MTD Encephalan-EEG.software. Each
data was recording from 19 sites: Fpl, Fp2, F3, F4, F7, F8, Fz, C3, C4, Cz, T3, T4, T5, T6, P3, P4, Pz,
01, 02 by using standard 10-20 system with a sampling rate of 250 per second. The high and low filter
was 70 and 0.1 Hz and rejecter was 60 Hz.

Task: The Stimuli of Facial expression recognition task was black and white pictures that could
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clearly distinguish the emotion of facial expression. The pictures were taken from a standard set of
pictures of facial affect (Ekman & Friesen, 1976) which presented in the middle of a computer
screen on a black background. After the instructor introduced the experiment, 96 monochrome
Ekman human facial emotion photo, include 24 of each of happy, neutral, sad and fear emotion (Ekman
& Freisen, 1976), were randomly showed on the screen. Each picture would last for 200 ms with 1800
ms Inter-Stimulus Interval (IS1) (Fig.4). The whole recording was around 4 minutes and each volunteer
was asked to count the number in mind of sad emotion pictures (Fig.4).

ISI 1800 ms

Raw EEG

AN AN .
bbb b md” T/VR
gl N

Epoch 1000 ms
(-200ms- 800 ms)

Averaged ERP

Count the Sad
emotional facial

expression

Fig. 4 Sad facial expression recognition task

Fitness training: All participates were introduced to perform aerobic Fitness- treadmill 20min by
consistent speed around with 25.6-28.8mph (16-18km/hr). A graded practice preceded by a
warm-up (5min 1% grade) and each 5 min for 3%, 4% grade, the last 5 min was cool-down phase
under grade 2 t01%. We measured heart rate variability three times across fitness training and
calculate subject’s Maximum Heart Rate by deducting their age from 220.

Self-reported PMS: The Premenstrual syndrome (PMS) self-reported questionnaire had 14
descriptions which were related to biology, emotion or behavior. Subjects needed to read each descripted
and score each item from 1(low) to 5(high) according to their self-condition. The higher score indicated
the higher level of PMS. Total score was from 14 to 70. Thirty participants were divided into high-
and low- PMS separated groups according to their total scores.

Analysis: Subjects were separated to low PMS group (PMS score lower than 30) and high PMS
group (PMS score higher than 30) according to their PMS score. A two way analysis of variance
(ANOVA) was used across pre-exercise and post-exercise vs. low PMS score and high PMS score.
For the study purpose, we specific present 10 central- frontal channels and focus ‘Sad facial
recognition’ discussion and possible PMS facilitator via fitness training. Visual event-related
potential (VERP) component of N250 component were analyzed at 10 central-frontal channels
(Fpl, Fp2, F3, F4, F7, F8, Fz, C3, C4, Cz) since the activities of these region was specific to
emotion regulation. SPSS 19 software was used for statistical analyses. The right and left
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prefrontal cortex (PFC) were the two regions of interests in current studies, which encompassed
N1 powers of FP2+F4+F8 and FP1+F3+F7 channels to RPFC and LPFC, respectively. Mixed
effects models for repeated measures were used to evaluate N250 component differences in
amplitude and latency to sad facial recognition across physical activity for Low vs. PMS group.
When an ANOVA main effect was statistically significant at the P < 0.05 level or better, then
Bonferroni’s post-hoc t tests, corrected for multiple comparisons, were run to determine if
statistically significant differences existed between specific groups. Paired t test was used to
evaluate the differences in VERP within groups in two measurements.

niE%

(1) VERP- N250 component: Repeated ANOVA for aerobic exercise on Low and High PMS score in
thirty healthy women in sad facial recognition. A significant different of mean value of N250
amplitude showed at Fpl, Fp2, F7, Fz, F4, F8, C3, Cz, C4 channels(F(1, 31)= 25.24, 11.09, 15.07,
37.52, 11.98, 8.80, 23.03, 11.53, 15.18, P <0.05), in high PMS group, but it didn’t show in low PMS
group. Asignificant difference of mean value of N250 latency showed at Fp2, F7 channels (F (1, 31)=
1174.39, 7.22, P < 0.05) in low PMS group and F3, F4 (F(1, 31)= 4.86, 6.65, P <0.05) in high PMS
group (Table 4). A successive comparison with pair-t tests revealed that the mean of N2 amplitude was
significantly reducing after exercising at Fpl, Fp2, F7, F3, Fz, F4, F8, C3, Cz, C4 channels in high
PMS group (Table 5, Fig5).

Tab.4 Repeated ANOVA for aerobic exercise on Low and High PMS score in thirty healthy women
in sad facial recognition in N250

Amplitude F P-Value Latency F P-Value
FP1 LPMS 0.273 0.61 FP1 L PMS 0.682 0.424
HPMS 25.235 .000*** HPMS 1.818 0.201
Fp2 LPMS 0.454 0.512 Ep2 L PMS 1174.393 .000***
HPMS 11.086 .005** HPMS 2.934 0.11
F7 LPMS 0.876 0.366 F7 L PMS 7.216 .019*
HPMS 15.074 .002** HPMS 4.419 0.056
F3 LPMS 1.368 0.263 F3 LPMS 0.804 0.386
HPMS 2.589 0.132 HPMS 4.864 .046*
Fr LPMS 1.074 0.319 Fz L PMS 0.069 0.797
HPMS 37.515 .000*** HPMS 3.1 0.102
F4 LPMS 0.645 0.436 F4 L PMS 0.067 0.8
HPMS 11.976 .004** HPMS 4.263 0.059
Fs LPMS 1.144 0.304 Fs LPMS 0.053 0.822
HPMS 8.795 .011* HPMS 0.887 0.363
c3 LPMS 0.314 0.585 c3 L PMS 0.944 0.349
HPMS 23.032 .000*** HPMS 2.105 0.171
Cz LPMS 1.602 0.228 cz L PMS 0.004 0.951
HPMS 11.525 .005** HPMS 4.12 0.063
ca LPMS 0.783 0.392 ca LPMS 0.003 0.957
HPMS 15.182 .002** HPMS 6.648 .023*
LPMS 0.8 0.387 LPMS 2.392 0.146
Sum left Sum left
HPMS 12.191 .004** HPMS 5.273 .039*
. LPMS 0.037 0.85 - L PMS 0.065 0.802
Sum right Sum right
HPMS 0.571 0.463 HPMS 1.889 0.193
asy LPMS 0.273 0.61 asy L PMS 0.682 0.424
HPMS 25.235 .000*** HPMS 1.818 0.201

Tab. 5 Mixed models statistics for within-group and between group differences on Amplitude and latency of
VERP N250 component across physical activity in Sad recognition processing for two PMS group.
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Low PMS Group High PMS Group Between Group
Mean Differences Mean Differences Mean Differences(MD)
Baseline mean  #SE Post-Exercise #SE .Mean t(df=14) |Baseline mean  #SE Post-Exercise #SE .Mean t(df=15) Pre Post
mean Difference mean Difference MD t (df=29) MD t (df=29)
Fol Amp -4.63 0.75 -3.73 0.83 -0.9 -1.23 -5.73 0.77 -2.05 0.85 -3.68 -3.98%* 1.1 1.018 -1.68 -1.405
P Latency 238.67 7.65 240.8 8.04 -2.13 -0.35 230 7.81 240.25 9.98 -10.25 -1.41 8.67 0.792 0.55 0.043
£n2 Amp -4.53 0.77 -3.52 0.91 -1.01 -1.03 -5.55 0.85 -1.56 0.8 -3.98 -3.78%* 1.02 0.888 -1.95 -1.62
P Latency 231.47 7.6 241.33 8.48 -9.87 -1.08 248.5 9.59 238 8.88 10.5 0.89 -17.03 -1.38 3.33 0.271
£7 Amp -3.71 0.76 -4.2 0.66 0.49 0.61 -3.97 0.52 -1.85 0.53 -2.12 -4.54%** 0.26 0.286 -2.35 -2.782%
Latency 241.33 8.36 250.4 7.54 -9.07 -1.16 221.5 6.25 234.75 9.34 -13.25 -1.47 19.83 1.916 15.65 1.293
F Amp -4.53 0.68 -4.49 0.92 -0.03 -0.06 -4.84 0.49 -2.13 0.6 2.7 -4 24%*¥ 0.31 0.375 -2.36 -2.174
Latency 246.67 7.85 251.73 6.86 -5.07 -0.65 230.25 8.05 257.25 9.91 27 -2.51* 16.42 1.457 -5.52 -0.458
E Amp -5.31 0.65 -4.18 0.99 -1.13 -1.9 -5.06 0.64 -2.09 0.71 -2.97 -3.44%* -0.25 -0.269 -2.09 -1.734
Y4
Latency 236 7.54 247.73 7.56 -11.73 -1.81 238.25 9.03 246.75 9.76 -8.5 -0.89 -2.25 -0.19 0.98 0.079
f4 Amp -4.53 0.63 -3.71 0.93 0.83 -1.09 -4.61 0.54 -2.13 0.67 -2.48 -3.02%* 0.08 0.092 -1.58 -1.393
Latency 237.07 7.43 246.13 7.74 -9.07 -1.31 232.25 8.33 252.5 8.95 -20.25 -1.97 4.82 0.429 -6.37 -0.535
8 Amp -4.6 0.67 -3.69 0.74 -0.91 -1.15 -4.33 0.51 -1.59 0.63 -2.73 -3.75%** -0.27 -0.326 2.1 -2.158*
Latency 235.73 7.73 242.4 7.48 -6.67 -1.1 242 8.93 247 7.9 -5 -0.48 -6.27 -0.527 -4.6 -0.422
a Amp -2.98 0.65 -3.31 0.98 0.33 0.59 -3.59 0.43 -1.24 0.48 -2.34 -4.69%** 0.6 0.77 -2.07 -1.898
Latency 245.6 6.54 2448 6.25 0.8 0.1 226.75 7.03 249.5 9.58 -22.75 -2.35% 18.85 1.956 -4.7 -0.411
¢ Amp -3.63 0.74 -3.06 1.06 -0.57 -0.87 -4.32 0.54 -1.38 0.6 -2.94 -4.96%*¥ 0.7 0.765 -1.68 -1.401
z
Latency 240.8 6.76 248.53 6.99 -7.73 -1.02 240.25 9.17 255.25 9.62 -15 -1.92 0.55 0.048 -6.72 -0.565
@ Amp -3.63 0.84 -3.07 1.01 -0.57 -0.94 -3.39 0.43 -1.38 0.6 -2.01 -3.08** 0.24 -0.263 -1.68 -1.454
Latency 234.93 6.92 247.2 7.7 -12.27 -1.62 236 8.09 252.25 8.36 -16.25 -1.9 -1.07 -0.1 -5.05 -0.443
s L Amp -12.87 1.92 -12.43 2.32 -0.44 -0.25 -14.54 1.62 -6.04 1.86 -8.5 -4.48%*¥ 1.67 0.668 -6.39 -2.158*
um
~ | Latency 726.67 21.81 742.93 20.71 -16.27 -0.86 681.75 20.02 732.25 24.02 -50.5 -2.56* 44.92 1.52 10.68 0.335
Amp -13.66 1.74 -10.92 2.46 -2.74 -1.19 -14.48 1.68 -5.28 1.95 9.2 -3.80** 0.83 0.342 -5.64 -1.806
Sum_R
Latency 690.49 28.18 729.87 21.61 -39.38 -1.65 722.75 22.77 737.5 21.97 -14.75 -0.54 -32.26 -0.896 -7.63 -0.247
Amp -0.79 0.9 1.51 1.07 -2.3 -1.48 0.05 0.8 0.76 1.33 0.7 -0.55 -0.85 -0.707 0.75 0.435
asy
Latency -36.18 17.17 -13.07 11.61 -23.11 -1.82 41 16.56 5.25 15.12 35.75 1.46 -77.18 -3.236%* -18.32 -0.952
*=significant at the level of 0.05;  **=significant at the level of 0.01;  ***=significant at the level of 0.001
Amplitude Amplitude .
(V) Low PMS (V) High PMS
-10 = pre -10 i pre
9 mpost| -9 -? ¥ post

— %

Fpl Fp2 F7 F3 Fz F4 F8 c3 Cz ca Fp1 Fp2 F7 F3 Fz F4

Fig.5 The Amplitude of N250 at high and low PMS group across physical activity
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Fig.6 The N250 component of VERP at high and low PMS group across fitness training

(2) Behavior Assessment-PMS Score: The average of total PMS scores (mean + SD) in all 31 subjects
was 32.61 + 8.63, and three parts PMS score: PMS biology, PMS emotion, PMS behavior was 11.87 +
2.93,11.81 + 3.88 and 8.94 + 3.39. While the Mean £ SD of total PMS in high PMS group was 39.06
+ 6.56, and was 25.73 + 3.95 in low PMS group (Table6)

Tab.6  The PMS Inventory Result
total (n=31) High PMS (n=16) Low PMS (n=14)
Mean + SD Mean + SD Mean + SD
PMStotal 32.61+8.63 39.06 + 6.56 25.73+ 3.95
PMS biology 11.87 + 2.93 13.81+ 2.26 9.80+ 2.01
PMS emotion 11.81 + 3.88 14.56 + 3.20 8.87+ 181
PMS behavior 8.94 + 3.39 10.69 + 3.22 7.07 £ 2.49

(3) Brain-behavior relationship: Significant positive correlation showed between N250 latency and PMS-
biology scores (p <0.001) at frontal brain’s asymmetry in baseline. However, it didn’t present after
exercising in other conditions. Frontal brain’s asymmetry: sum of N250 latencies for right frontal
channels’ (Fp1+F3+F7) minus left frontal channels (Fp2+F4+F8) (Figure 7).
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Fig. 7 The correlation between biological PMS scores and N250 latency at the bilateral prefrontal cortex
(PFC) varied across exercise for the 31 participants.
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The N250 amplitudes in the central frontal regions were significantly attenuated during second
measurement (after exercise) than during the first measurement in the high PMS group; however, these
amplitudes were similar during both measurements in the low PMS group. The PMS- relevant the
neural-cognitive processing dissimilar to sad emotion challenge among 2 groups, indicating that the
degree of PMS is mediator interference with exercise schemes alteration, such as neurogenesis promoted,
neurotransmitter regulation engagement, boosting mental function or more beneficial resilience by
exercise in high PMS group.

Furthermore, the correlation between biological PMS scores and N250 latencies at the bilateral
prefrontal cortex (PFC) varied among exercises for the 31 participants. Significantly higher biological
PMS scores were associated with slower N250 latencies at the right PFC than at left PFC during the first
measurement; however, this association became absent after exercise. The brain is vulnerable to
menstrual pain. Because the left versus right PFC region is associated with the approach (positive) and
withdraw (negative) -related emotions. Exercise influences affective feedback and typically increases the
flexibility in women with degree of PMS. Our results suggest that exercise is a major component of
PMS-related variations in emotional cognitive functioning and highlights that adequate management of
PMS is crucial for women'’s health.
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N ~ R 5 3. The correlation between Premenstrual syndrome and Aerobic Fitness:

perspectives on frontal EEG asymmetry
nf %Y R

The effect of exercise, “feel better”” has been well established, but the specific influence of exercise on
affect has not been systematically studied from a PMS or multi-level Psychometric measurement
approach. Using of electroencephalographical (EEG) analysis in the science of exercise has been
comparatively rare to-date. EEG is a well-established technique, which has been applied in the field of
psychology for several decades. Convincing evidence exists indicating that mood changes as well as
cognitive and recreational processes are associated with noticeable changes in electrocortical activity [14]
[15] [16]. Spontaneous EEG activity is generally divided into the specific frequency ranges delta (0.5
3.5 Hz), theta (3.5-7.5 Hz), alpha (7.5-12.5 Hz), beta (12.5-35 Hz) and gamma (beyond 35 Hz).

One relevant response is the change in frontal brain processes indexed by anterior EEG asymmetry,
which is related to approach-withdrawal orientation and affective state. The baseline anterior
asymmetry reflects an implicit conceptualization of affective style as a response predisposition
that is manifest in frontal EEG asymmetry, with the intention of describing individuals in terms of
their general approach or withdrawal tendencies [17]. Recent studies conducted in the laboratory
of Davidson suggest that baseline prefrontal cortex (PFC) activation may be a good predictor of
emotion regulation processes.

Several literatures converge on the idea that approach and avoidance/withdrawal behaviors are
managed by two partially distinct self-regulatory systems. The functions of these systems also
appear to be embodied in discrepancy reducing and -enlarging feedback loops, respectively. It is
worth noting that no relationship was seen between resting EEG asymmetry and exercise intervention
whether mediated with PMS degree.

g 3

Subjects: 31 right-handed, healthy, paid volunteers age around 20-25 years old were recruited
from the school campus by advertisement. They were asked to restrain from alcohol for 48 hours
and caffeine for 12 hours before the day of the experiment.

Procedure: Each subject underwent resting EEG recording three times. All participates were
introduced to perform aerobic Fitness- treadmill 20min by consistent speed around with
25.6-28.8mph (16-18km/hr). The first measurement (1) was performed before aerobic exercise
while the 2" recording performed on end of aerobics exercise immediately. The 3™ measured at
absolute rest 90 min after the end of activity.

Recording: Participants were tested in a light-controlled and sound-attenuated room. Spontaneous
brain activity was recorded continuously for 3 minutes while the subjects relaxed and stayed
awake with their eyes closed. EEG signal was recording from 19 sites for the standard 10-20
system which performed in symmetrical brain areas. EEG and EOG were recorded at a sampling
rate of 256 Hz/sec and band-pass filtered at 70 —250 Hz.

A computer-based rejection algorithm discarded any epoch with activity greater than £75uV in
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amplitude. Fast Fourier Transforms (FFTs) were averaged in five selected frequency bands: Delta
(0; 0.5-4 Hz), Theta (0; 4-8 Hz), Alpha (a; 8-13 Hz), Beta (B; 13-30 Hz), and Gamma (y; 31-40
Hz). The RPV (Relative Power Value, %) were analyzed from non-artifact 4 second signal which
about 20-45 epochs by power spectrum analysis.

Self-reported PMS : The Premenstrual syndrome (PMS) self-reported questionnaire had 14
descriptions which were related to biology, emotion or behavior. Subjects needed to read each
descripted and score each item from 1(low) to 5 (high) according to their total scores..

Analysis: We used SPSS version 19.0 (SPSS Inc, Chicago, Illinois) to perform statistical analyses.
Descriptive statistical analyses of group characteristics and neuropsychological assessment (SAl,
DI, BIS and IS) conducted. Correlation analyses were performed to evaluate the association
between PMS assessment and each frequency band for each electrode site.

m B%

Tab. 7 The correlation between 4 PMS scores and band power of 5 brain waves (6, 0, a, B, y) at
resting eyes closing state; asy: brain asymmetry, Left frontal brain band power (F1+F3+F7) — right
frontal brain band power (F2+F4+F8), rest: before exercise, ex1: after exercise, ex2: 30minutes
after exercise, PMS: premenstrual syndrome.

PMS_biology PMS_emotion PMS_behavior PMS_total

r p r p r p r p
Delta asy._rest 0.082 0.666 0.107 0.572 0.264 0.159 0.179 0.345
asy_exl -0.394* 0.031 -0.539** 0.002 -0.392* 0.032 -0.528** 0.003
asy_ex2 -0.224 0.233 -0.204 0.28 0.062 0.745 -0.144 0.449
Theta asy_rest -0.067 0.725 -0.055 0.773 -0.108 0.57 -0.09 0.638
asy_exl 0.038 0.842 -0.045 0.815 0.128 0.502 0.043 0.822
asy_ex2 -0.161 0.39%4 -0.428* 0.018 -0.163 0.39 -0.309 0.096
Alpha asy_rest -0.315 0.09 -0.285 0.127 -0.248 0.186 -0.332 0.073
asy_exl 0.400* 0.029 0.401* 0.028 0.339 0.067 0.448* 0.013
asy_ex2 0.092 0.63 0.074 0.698 -0.243 0.196 -0.03 0.875
Beta asy_rest 0.095 0.616 0.029 0.879 -0.063 0.742 0.021 0.911
asy_exl 0.244 0.193 0.492* 0.006 0.319 0.086 0.427* 0.019
asy_ex2 0.268 0.152 0.316 0.089 0.3 0.107 0.35 0.058
Gamma  asy_rest 0.077 0.685 0.062 0.745 -0.073 0.701 0.026 0.893
asy_exl 0.169 0.373 0.343 0.063 0.117 0.537 0.256 0.171
asy_ex2 0.111 0.559 0.237 0.207 0.054 0.778 0.165 0.384

17



mean  Asy
1Y
10

(5)

10
o) 6 waves

mean Asy

\
¥ 10

5
o | e
(5)

10,
(o) 0 waves

mean Asy

\Y
¢ 10

(5)

(10)
a waves

mean Asy

\
2 10

(5)

1o B waves

mean Asy

L

(10)
y waves

3 [

0 T%-I- -

mean Left frontal
Y
140
120 +
100
80
60
40
20

mean Left frontal

v _
40 . i
30 ;
20 :
10 :
0

B waves

mean |eft frontal
uy
100

80 +———

60 :

40 |

20 +

0 = L E
@ waves

mean [eft frontal
Y
60

40 ! =
20 :
0 -
B waves
mean Leftfrontal

uyv
30

20 1 -
10
0

vV waves

mean Right frontal

W
120

100

80

60

40

20

0

6 waves

mean Right frontal

uv [—|
40 -
30
20 :
10 | -
0
6 waves

mean Right frontal

\Y
: 100

80 = C =
60 -
40 +
20 +
0

0 waves

mean Right frontal
my
60

a0 —
20 L
0 L

B waves

mean  Right frontal
N

20
10
0 f

y waves

Fig. 7 The frequency power in right and left frontal brain and asymmetry in five different brain
waves (0, 0, a, B, v); left frontal: F1+F3+F7, right frontal: F2+F4+F8, Asy: Prefrontal asymmetry
[Right frontal brain band power (F1+F3+F7) — left frontal brain band power (F2+F4+F8)].
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The present study investigated the relationships of PMS features and resting EEG activity with &
(0.5-4Hz) ~ 6 (48 Hz) ~ o (8-13Hz) ~ B (13-30Hz) ~ y (31-40Hz) frequency in young women. The
PMS assessment inventory was comprised three dimensions, biology, emotion and behavior. The
exercise impact on the relationships of PMS- emotion scores and band power (delta, theta, alpha and
beta) of relative right PFC specific showed in after exercise (2™ measurement). The association was
not exhibited in the gamma band. Increasing resting delta, alpha power of relative right PFC was
correlated to PMS-biology scores also denoted in after exercise (2" measurement). These influences
of exercise would absent or decade before exercise (1) or after 90 minutes (3™). Our findings
claimed that the exercise as an energetically modulator in brain emotional regulatory system. The
relationships changes of PMS and bilateral PFC frequencies activity across physical activity, as well
as certain PMS symptoms- specific brain difference, is variability neurogenesis schemes of exercise.

19



L RPERBBE LR S AL

Mﬂﬁ INFERFEAERER wieWEﬁFMH N AR R (8
AR ENTREAZ IR B E-BENE-HFRB2T ) AT RS L IF LD
PRI ARFRAHAE %%Ei’ﬁ—r€ﬁr°

Lo g r 38RV A4 PR - SS9 p R FETR
LI L

[1 A&+ 4% Grep > 12100 5 5 )

[] §&%

[] Fl&g sk ¥

L1 ## R

R

2. R R R REMHIH ARV G fIEFA
WY ot A oAF A2 i mERY o0&
Bl o E® 0! H7 ok

B oe HE oisd Y oa

Hi (12100 F 52)

Papers in preparation
Effects of aerobic exercise on recognition of sad facial expression in women with
premenstrual syndrome: An electroencephalography study

Published Conference poster presentation

Ren-Jen Hwang*, Zhan-Xian Guo, Lee-Fen Ni, Yu-Ling Shih, Yu-Sheun Lee, En-Zi Lin
(2013, Dec). The impact of Aerobic Exercise on the Sad Emotion Inhibition in young
women: an EEG study . Hong Kong International Conference on Education, Psychology
and Society (HKICEPS) ISBN:978-986-87417-3-7 , Hong Kong.

Ren-Jen Hwang, Hsin-Ju Chen , L- F Ni, Yu-Ling Shih (2004 ) . The Effect of Exercise on
the Premenstrual syndrome. Sad Emotional Inhibition: EEG Studies. B = sxis ~ § @ f1 3

BT PEE PR F A

Unpublished Conference Presentation

Hsin-ju Chen, Jen-Ren Hwang*, Sheun-Yu Lee, Fen-Nee Ni and Chia-Yu Yen (2014, Aug).
The different effects of aerobic exercise on recognition of sad facial expression in
premenstrual syndrome: an Electroencephalography (EEG) study. 2014 The Asian
Network for Public Opinion Research (ANPOR) Niigata, Japan, (Accepted).

Ren-jen Hwang, Ju Hsin Chen, Sheun Yu Lee, Fen Lee Ni and Chia Yu Yen (2014, Aug).
Exercise changes the neural bases od Sad emotion regulation associated with premenstrual
syndrome in women: an EEG study. 2014 Asian Network for Public Opinion Research
Conference Niigata, Japan, November 29-30, 2014 , Niigata, (Accepted)

20




;%—fﬁ B
)

ﬁ‘“ L EE 1171: pi(PMS) "’h’
@ PMDD % 3-8%,

Mo G 4%

Rkt P

}%‘*—F"_ié‘ ’ ;ff"_‘;—}a 5}1 p%

foo s

21 =5 (dysmenorrhea) »

455 & PMDD 2 *

Lo AP ARRELY PZAIL RS R

"

B

]

VIR A &2 §ﬁv

15—5‘55? & Z_

13

i) (U 500

- &
€75 ] B
CH B BB =

\—g *+

—\

| 5

5% 7 ik (PMDD)# & 4.3 F ¢

2 A AT E ek LD
] —“17» [l AN -

P

2y
nq_m\

3 R BNERE Y R SR ST

21




J-\E;H.ng,g-elqg,{{pz—‘l— 4:@@:}!%5;&%5@.3@5';};%
pHp: 103 &# 7 * 30 ¢p

3t NSC 101-2629-B-255 -001 -MY2

B

v E i A 3 Enpf, Rada, FERTLHNTRFAY

Gl 2

Y P I EAPHEAE

A R B j}‘*}‘fﬁ

wt e A A

¢ % 102 # 12 % 19p % % & 1% 3 Regal

re;r 102 & 12 * 20 p § Bk airport hotel B1
e R

¢ (P )R RKTE S RFEREFLREF G |

P (#® = ) Hong Kong International Conference on Education,

w1 Psychology and Society

% 4 (¢ 2) BHAHEGHEDSZ AR

10 (% =) The impact of Aerobic Exercise on the Sad Emotion Inhibition in

young women: an EEG study

] %:Q%Egpi‘ _}_@l?k’g:u 1=

)"‘37 4—; A [:}i A ;ﬁ]
TAAEFT LA RI T ERARAE S - F- R KT ST A REFAE
(Hong Kong International Conference on Education Psychology and Society; HKICEPS 2013) >
B RBEFEEE T BAL NF R EA R P 7L > (DHKICEPS (2)Electrical
Engineering and Computer SC|ences, EECS (3) Symposium on Social Sciences; TISSS
(4)Electrical Engineering and Computer Sciences; EECS (5)Engineering and Applied Science;
HKICEAS-#7 % ¢ 5 # A % > A T yEd chw 7 12 519 2 20 p »*t 4 & 5 3 Regal airport hotel
Bl W% ¢:xpFF > aptaAPMg Loy %%5 s > 14495 (1) Resting Beta
Power Correlates with Impulsivity Strength in Menopausal Women: An Electroencephalography
Study (2) The impact of Aerobic Exercise on the Sad Emotion Inhibition in young women: an
EEG study> 25t § gl 3o 1 (3 4F B o7 34 it cif A 2 b 3o ﬁvrﬁrhh Pt Bl =
% /Eﬁ,J #, Psychology % " 4 % B, £ Education ~ Psychology BB AT g e AL B AR G
&f@ﬁ] 4 =gN g kil IE_'*K_"] NSIATHIT e AN - 'Eam CET g RH 5% T
W“ FAPRE AR BT T € ﬁ*;ﬁ%-ﬂpi‘mp%m/\g s O TR B T B ml—"'"—'k N
%@\ﬁw\ﬂ@%&\eiﬂudrﬂ*%éﬁa ﬁeg£ﬂn;$m§m*ﬁa,wo

KR A3 F f 8= if‘v‘i‘]“?%lﬂ*ig 2470 T b B R AE S 'fi‘ﬁ F’#’"LE"‘& 5 By A SR A
REWEPNF T RAPE Iﬁ,ii—iﬁxﬂ"%mﬁ 3k o :136 BRIELET m;}ié‘i“mm}frﬂ e
.;'\@]P\éiéf«?y'—*}gﬁ,i\‘.qaﬂ —%\1}3,)‘,/\7' -Q’«LHEEG#’ _}I' ﬁ”/i”J‘]d‘
BH a2 P fRA s "\’%fw '*’ﬁi—'“—*?a’rﬂsbaﬁﬁiﬁﬂ B0 RN TR A
s F & m ¥ EEG (N2 .38 A2, Left vs. Right frontal lobe 2 5 iv, 4p B 2o # (4L 5 e ®
Faodkivmz- T3 fF) Rk gl}’gﬁ(ﬁﬁ )K%%%ﬁi’iw* E S WA S

bt L_fF’fF’fT’ISmIan%f‘J;il*" At ?u_?_‘ (£ 3 S ;‘,, T A BRREDE B
Session Chair E (i€ & » 3 (¥ R Lk p 7 F[&]KK'}”‘Z v - B PR A B A

22



R 7 - B AR RO MR FIE A MR S A R AR Y

FTASCREERC ARG e IR E R R EA R ?i(%fﬁ)ﬁiﬁ”) e
REBFAEASA- T EAPdata S U6 F RP AT AAE TR G A&
i & o @ iR % (4 EEG 22 ERP) R * ’“F’i}%%&j ERREAMARE R IAANFT
mﬁ;\ﬁﬂr_7 04-\.|F3m£ﬁ7‘z—l-% ‘%7\[—\‘&’4’\)‘}35@%@ /‘)xi'\?_l'l‘ %‘ }"‘}‘éra'(
f:} V- e i

PR [HEx]

%"ﬂﬂ Hong Kong International Conference on Education, Psychology and Society (HKICEPS)F‘
#t g > A 'F‘g X 7o {g Fi‘[l w8 T 2F % o F] L7 mlqﬂ;"@l,gﬁ i % & 3 & * Microsoft
Power Point 43 - £ j&.» 7 @Wmﬁﬁﬁ*ﬁ“iki mewmzrig ﬁmmwo
/Fﬁﬂlg@ﬁ_c‘ AR amév\mﬁniév\) DA A N v ‘_;,b;:ézzt\ o iH— iﬁlé_jzﬁ'aq—';t;i\»‘ ﬁécﬁ’:{;‘éi‘,ﬁ
%%’*»j}{jﬂ‘/‘*gﬁ ﬁl__gif‘ /Fj’“ﬂlf‘“"’ll gg—ﬂﬁf”ﬁplﬂ?’mﬁﬂ? 17 ’ﬁF\:B%E

.;,ré"s

ALV NERBEFL AW IO BRBOFILR V- BN Lo Rg Lo
IR VR (5 - 9 15 A 4B) + W S Rk ] 4R AR G £
A% wdpd g d s §RRRRIAFET S -

HY g B Ry oh- Fv @ 4 5 Impact of Parental Attitudes on Emotional Intelligence
and Adjustment of Adolescents. /e & * SL %4 % v,f*ﬁf Z & é‘c’f—y{? R &0 SR SLE L 4T
iR ek & o IF—%Z’L‘mFmFIQ P fﬂb BT EFEmAE - EAEE... v PR AP B
WE G LA AR EHAR RSP - PR R %Wﬂﬁlkmgg“‘ﬁ{

Tefk

Pt AR * B2 > F RN FAY TRZEE LA E LT B - 25y
NEEEE %4’ﬂw£@m?u%iﬁppz%%iﬁ LEAPM TR RS G
drndve dptkaniBAzY >R UFEr XFSE PR 2 2RI TR DF G 0 Lk

{%tp iy =
Pﬁgii\a‘%ﬂﬁﬁ*ﬁ”" R R BHRIE Y IR PN EEY B 4 R
HAesF b A RBDEES “Mé
F 205 FEMARF T €0 A R X B EA A S Al | R WA A
%F%ﬁ‘*b’%i&;’fﬁiﬂ’éﬁ: AE Y R A E AL TR B Ap L A T
dBASEHOET R E A BE R LR DF T F AR Hm R g A % B
ML FenBREIR-F - EFFHFOT R EtRah BT 0 B30 FRIEAEH

R Gk RS AL G o E G O mﬁ@’m@wﬁﬁ“eﬁﬁﬁ%m%
g,é,—';;i’mﬁﬁism?,{ﬁiﬂﬁg WE LA LEA AR KL S G ; O G S =S
Ao L2 YR AZFAARFOR AL EFRL 2 Fy |
o PRk LSRR G Y i L g anh

23



- ~HEHEAEF L (ABSTRACT and POSTER)

Extensive research on humans suggests that aerobic exercise is associated with improving
neurocognitive performance, overall physical and psychological health. The present study
investigated the effects of aerobic exercise-related brain activity on sad emotion inhibition
processing in 13 healthy women by using 10-20 system electroencephalography (EEG). Facial
emotional Go/NoGo tests were conducted to examine the variation of frontal inhibition responses
for Sad NoGo versus Neutral NoGo trials across 20-min aerobic fitness training sessions. The first
test was performed before aerobic exercise (baseline; first), and the second experiment was
performed during absolute rest 30 minutes after the end of exercise training. The event-related
potential (ERP) component N200 (N2) over the anterior frontal region was analyzed because it
often reflects executive cognitive control functions. The main results were that sad NoGo trials
evoked higher N200 amplitude from the FP2 scalp at the baseline (first) than at the second
measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found
significantly increase in after exercise (second) (P < 0.05). There were no differences in
behavioral accuracy rates and N2 amplitudes during neutral conditions throughout the training.
Healthy women who exhibited improving behavior inhibition to sadness cues after exercise,
however, also presented a reduced engagement of right frontal activation. Exercise has been
shown to benefit brain function for several decades. The current EEG study provides the first
evidence that aerobic exercises play a critical role in regulating the neural basis of sad emotion
inhibition processing in healthy women.

The impact of Aerobic Exercise on the Sad Emotion Inhibition
in young women: an EEG study
Ren-Jen Hwang '*, Zhan-Xian Guo', L- FNi !, Yu-Ling Shih2, Yu-Sheun Lee!, En-Zi Lin'

EEEAS I Chang Gung University of Science and Technology (CGUST) , Tao-Yuan, Taiwan
AR e 2 Department of Sport Performance, National Taiwan University of Physical Education and Sport

Introduction

W Exercise has drawing enhanced positive emotion while less evidence into the neural substrates via neuroimaging studies. Keeping pace

with the examination of the cognitive influences of acute exercise, we investigated the effects of aerobic exercise-related brain activity on

. o sad emotion inhibition processing.

mmm u‘::":_"“""”“’"‘a' WThe emotional Go/NoGo task can serve an effective probe for frontal lobe functions . A facial sad Go/NoGo study was conducted 10

Sad Noammbomeu Wials explore the variation of frontal inhibition responses during aerobic fitness training. The anterior frontal N200 (N2) has been found to reflect

across aenobic fitness training. exccutive cognitive control functions which 15 a negative-going wave that peaks around 200-350ms at post-stimulus.

Material and Methods

B Spbjects: Thirteen paid volunteers (13 female). righted-handed. aged 18-22 years (mean 24.4 years) participated in the experiment. They
were recruited via advertisements posted around the university.

B Procedure and Recording: Each subject underwent EEG recording two times. All participates completed the informed consent process
and were introduced o perform aerobic Fitness- treadmill 20min by consistent speed around with 23,6-28 8mph (16-18km/hr), The first
measurement (1¥) was performed before aerobic exercise (baseline) and the second performed on the 90 min after fitness training
[posttest),

B Task and Stimuli: Subjects were required to complete a sad facial Go/NoGo task which either sponded to a particular emotional facial

| expression (neutral, fear, and happy; Go trials) or prohibit the response to sadness expression (NoGo trials). An emotionally neutral

heration Go/MoGo task also performed in a different experimental sitting (Figure 1).
B Apalysis: For performance analyses, repeated measurements ANOVAs were calculated (SPSS, Ver. 17.0) for N2 latency and amplitude at

Figure 2. The mean value of N2 Amplitude and Latency for six 19 channel and specific recognized analysis for each frontal channel (Fpl, Fp2, F3, F4, F7, F8) during baseline and 2 measurements.

frontal channels was found that significant amplitude difference Where the analyses of variance yielded significant main effects, successive single comparisons using t-tests were calculated.

WA significant difference of the mean value of N2 amplitude emerged for the Sad emotion (F =21.397, P < 0.01) during training while did

Fig.1.Paradigms of the Sad
emotion versus Neutral
emotion Go/MNoGo task

emerged for the sad vs. neutral emotion at Fp2 region.

not show in the Neutral emotion (F =1.456, = (.05) at Fp2 (Figure 2,Table 1). The N2 latency had no differences emerged for the sad
NoGo trials (F=3.453, P = 0.05) and the Neutral emotion (F =0.15, P = 0.05.A successive comparison with paired t-tests revealed that the
mean of N2 amplimde was significantly lower in afier acrobic exercise for the sad condition (1 =-2.396, P < (L.03) (Table 2). The
behavioral accuracy rate of the Sad NoGo trials was found significantly increase in after exercise (2°) then baseline (P < 0.05) (Table 3).

Table 1 Repeated ANOVA for acrobic exercise on Table 2 Pair-i-iest for aerobic exercise on ERP N, Tabbe 3 Poir-r-test for acrobic exercise on the accuracy rate

Sad_and Symbol NoGo in_thirteen_healthy women  Amplitsde for Sad NoGoe in thirteen healthy women  in sad and Newtral emation Nofie trials in thireen
Repeated ANOVA Within Effects healthy women
P RV condition ;"""“ N Meanm T  Sig Condi AerobIE N Mem  sD T s
Sad-Emotion 21397 0.001%* 5
Amplitude ) Pre 13 1b.846 24781 - .
Symbol-Emotion  1.456 0253 Pre 12 -4833 Sad Post 11 IRIEE 2s5igq 133 D06
E ) Sad -2.396  0.035* SRR
Lutency Sad-Emotion 3433 0.5 Post 12 -3.073 symbot T ! 21 I hs3 046

Post 13 21.154 14633

Symbol-Emotion  (L150 0.71

= Wp 5 *p 0] *** g *p< 15 *4p< 0] *4 o 001 g 05 %% pe 0] 4 pe 00l

The main resulis were that sad NoGo trials evoked higher N200 amplitude from the Fp2 scalp at the baseline (first) than at the second
measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found significantly increase in after exercise
(second) (7 = 0.05). There were no differences in behavioral accuracy rates and N2 amplitude: ng neutral conditions throughout the
training. Healthy women who exhibited improving behavior inhibition to sadness cues afte owever, also presented a reduced

engagement of right frontal activation. These findings extend the scope of positive effects of ae xercise beyond emotional regulation,
. and results suggest a strong solid neural basis for the benefits of exercise on the sad emotion inhibition processing in healthy women.
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The Effect of Exercise on the Premenstrual syndrome,
Sad Emaotional Inhibition: EEG Studies

Ren-Jen Hwang %, Hsin-Ju Chen?, L- F Ni %, Yu-Ling Shih?,
1 Chang Gung University of Science and Technology (CGUST), Too-Yuan, Taiwon
2 pepartment of Sport Performance, Mational Tatwan University of Physicol Education and Sport

Introduction

Material and Methods 500 ms stimulus dur:ition

Prevalence of PMS reported by at least 75% of menstruating women, is associated with various aspects of life, including family
interaction, social activities and school performance. Extensive research on humans suggests that aerobic exercise is associated
with improving neurocognitive performance, overall physical and psychological health, The present study investigated the effects
of aerobic exercise-related brain activity on sad emotion inhibition processing and possible PMS mediation in 30 healthy women
by using 10-20 system electroencephalography (EEG).

A facial sad Go/MoGo study was conducted to explore the variation of frontal inhibition responses during aerobic fitness training.
The anterior frontal N200 (N2) has been found to reflect executive cognitive control functions which is a negative-going wave that
peaks around 200-350ms at post-stimulus.

Subjects: Thirty paid volunteers (30 female), righted-handed, around 18-22 IS1 1000
years old (mean 24.4 years) participated in the experiment. They were
recruited via advertisements which posted around the university.

Procedure and Recording: Each subject underwent EEG recording two times.
All participates completed the informed consent process and were introduced
to perform aerobic Fitness- treadmill 20mins by consistent speed around 25.6-
28.8mph (16-18km/ hr). Each participant was asked to complete a PMS self
report before EEG measurement. The first measurement (1%) was performed
before aerobic exercise (baseline) and the second performed on 90 mins after
fitness training (post test).

Task and Stimuli: Subjects were required to complete a sad facial Go/NoGo
task which either responded to a particular emotional facial expression
(neutral, fear, and happy; Go trials) or prohibit the response to sadness
expression (NoGo trials). An emotionally neutral Go/NoGo task also  Fig.1.Paradigms of the Sad emotion versus Neutral
performed in a different experimental sitting (Figure 1). emotion Go/NoGo task

PMS Inventory: The PMS three-Dimensional Symptom Questionnaire include physical, psychological and behavior self report. Each
of the 14 PMS items was given a weighted score of 1-5, with the rating of 5 indicated the highest level of PMS. Total score range
was from 14 to 60.

Analysis: For performance analyses, repeated measurements ANOVAs were calculated (SPSS, Ver. 21) fer N2 latency and
amplitude at 19 channels and specific recognized analysis for 10 central frontal channels during baseline and 2" measurements.
Where the analysis of variance yielded significant main effects, successive single comparisons using t-tests were calculated.

Result
# A significant different of the mean value of N2 amplitude emerged at F4,Fz,C3,C4,Cz channels (F value= 18.99, 19.55, 8.95, 8.18,

21.05, respectively) during the Sad emotion (P < 0.01) nogo task, however it did not show in the Neutral condition (P > 0.05). A
successive comparison with paired t-tests revealed that the mean of N2 amplitude was significantly reducing after aerobic
exercise in the sad condition (P < 0.05) (Fig 2).

o F “ Fig 2. (left)
~ A N2 amplitude of Sad NoGo trials found in 2" experiment was
AP A= significant lower than the 1% experiment at F4, Fz, C3, C4, Cz
== M i

PRt ’ channels(P <0.05). Pre: before exercise; post: after exercise

Fig 3. (below)
Significant negative correlation between PMS
scores and N2 latency at F8 scalp channel was

# Women who had higher PMS scores exhibited faster speed to sad emotion

found in the after exercising (2" (P <0.05),
while the associations absent at Fz, F8 in
baseline (1%); L: N2 latency.

The average of PMS scores (mean T 5D) was 32.61 + 8.64. The behavioral
error rate of the sad NoGo trials had no change between two experiments.
Findings demonstrated a reduced engagement of central-prefrontal cortex
activation in  identical cognitive task performance, or behavioral
presentation after training, as scope a positive effect of exercise on
sadness emotional regulation.

inhibition after aerabic fitness training (P < 0.05), however it did not reveal
before exercise (fig 3). Alteration of this relationship between PMS scores
and N2 latencies across fitness indicated that exercise play an important
role in modulating PMS- related neurocognitive function in emotional ™7 . : : e
regulation for women health,

Acknowledgements: We thank the 30 participants as well as administrant supported by CGUST . The funds of this project were supported by the
National Science Council (NSC 100-2410-H-255 -005 -MY2 : NSC 101-2629-B-255 -001 -MY2)} and CGUST (NMRPF3BO0132 | BMRPCS2).
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HF &g 4 (ABSTRACT and POSTER)

Extensive research on humans suggests that aerobic exercise is associated with improving neurocognitive
performance, overall physical and psychological health. The present study investigated the effects of
aerobic exercise-related brain activity on sad emotion inhibition processing in 13 healthy women by
using 10-20 system electroencephalography (EEG). Facial emotional Go/NoGo tests were conducted to
examine the variation of frontal inhibition responses for Sad NoGo versus Neutral NoGo trials across
20-min aerobic fitness training sessions. The first test was performed before aerobic exercise (baseline;
first), and the second experiment was performed during absolute rest 30 minutes after the end of exercise
training. The event-related potential (ERP) component N200 (N2) over the anterior frontal region was
analyzed because it often reflects executive cognitive control functions. The main results were that sad
NoGo trials evoked higher N200 amplitude from the FP2 scalp at the baseline (first) than at the second
measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found
significantly increase in after exercise (second) (P < 0.05). There were no differences in behavioral
accuracy rates and N2 amplitudes during neutral conditions throughout the training. Healthy women who
exhibited improving behavior inhibition to sadness cues after exercise, however, also presented a reduced
engagement of right frontal activation. Exercise has been shown to benefit brain function for several
decades. The current EEG study provides the first evidence that aerobic exercises play a critical role in
regulating the neural basis of sad emotion inhibition processing in healthy women.

The impact of Aerobic Exercise on the Sad Emotion Inhibition
in young women: an EEG study

Ren-Jen Hwang '*, Zhan-Xian Guo', L- F Ni !, Yu-Ling Shih?, Yu-Sheun Lee', En-Zi Lin'
! Chang Gung University of Science and Technology (CGUST) , Tao-Yuan, Taiwan
2 Department of Sport Performance, National Taiwan University of Physical Education and Sport

BExercise has drawing enhanced positive emotion while less evidence into the neural substrates via neuroimaging studies. Keeping pace
with the examination of the cognitive influences of acute exercise, we investigated the effects of acrobic exercise-related brain activity on
sad emotion inhibition processing.

w‘““"‘"’""""":"”""""'" BThe emotional Go/NoGo task can serve an effective probe for frontal lobe functions . A facial sad Go/NoGo study was conducted to

Sad NoGo vs. Symbo NoGo trials explore the variation of frontal inhibition responses during aerobic fitness training. The anterior frontal N200 (N2) has been found to reflect
across sercbic fitness training exccutive cognitive control functions which is a negative-going wave that peaks around 200-350ms at post-stimulus.

Material and Methods

B Subjects: Thirteen paid volunteers (13 female), righted-handed, aged 18-22 years (mean 24.4 years) participated in the experiment. They
were recruited via advertisements posted around the university.

I B Procedure and Recording: Each subject underwent EEG recording two times. All participates completed the informed consent process
and were introduced to perform aerobic Fitness- treadmill 20min by consistent speed around with 25.6-28.8mph (16-18km/hr). The first
measurement (1¥) was performed before acrobic exercise (baseline) and the second performed on the 90 min after fitness training

Fig.1.Paradigms of the Sad
emotion versus Neutral
emotion Go/NoGo task

(posttest).
B Task and Stimuli: Subjects were required to complete a sad facial Go/NoGo task which either sponded to a particular emotional facial
S00 v stimmlus cxpression (neutral, fear, and happy: Go trials) or prohibit the response to sadness cxpression (NoGo trials), An emotionally ncutral
duration Go/NoGo task also performed in a different up«.nmuual smu\b (l-igurc l)
W Analysis: For performance analyses. S, Ver. 17.0) for N2 latency and amplitude at
Figure 2. The mean value of N2 Amplitude and Latency for six 19 channel and specific recogmized analysis for ea lsh frontal n.h.umgl (Ppl ‘8) during baseline and 2™ measurements.

Where the analyses of variance yielded significant main effects, successive single mmp.msom using t-tests were calculated.

frontal channels was found that significant amplitude difference

emerged for the sad vs. neutral emotion at Fp2 region

) el | 5, fe2 s WA significant difference of the mean value of N2 amplitude emerged for the Sad emotion (F =21.397, P < 0.01) during training while did
< == not show in th wotion (F =1.456, P > 0.05) at Fp2 (Figure 2,Table 1). The N2 latency had no differences emerged for the sad

> 0.05) and the Neutral emotion (F =0.15, P > 0.05.A successive comparison with paired t-tests revealed that the

was significantly lower in after acrobic exercise for the sad condition (1 =-2.396, P < 0.05) (Table 2). The

cantly increase in after exercise (2™) lhul baseline (£ < 0.05) (Table 3).
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behavioral accuracy rate of the Sad NoGo trials was foun
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Table 1 Repeated ANOVA for acrobic exercise on  Table 2 Pair-+-test for acrobic cxercise on ERP N, Table 3 Pair-r-test for acrobic exercise on the accurscy rate
Sad_and Symbol NoGo in thirteen healthy women  Amplitude for Sad NoGo in thinteen healthy women in sad and Neutral emotion NoGo trials in thirteen
Repeated ANOVA Within Effects healthy women
— Nalue Acrobic Condi  Acrobic
“ £ “ ra === ¥ L co-dnh-zm.\hlm 5y Sig. MNM«- Sb T Sig
‘L <o Sad-Emotion 21397 0.001%* > 2T
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v The main results were that sad NoGo trials evoked higher N200 amplitude from the Fp2 scalp at the baseline (first) than at the second
g.” === %5, { -': I measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found significantly increase in after exercise
g sima)  (second) (P < 0.05). There were no differences in behavioral accuracy rates and N2 amplitudes durin ngulml conditions throughout the
i £

, also presented a reduced

training. Healthy women who exhibited improving behavior inhibition to sadness cues after exercise, |
yond emotional regulation,

~_A/T-\\ i wfl engagement of right frontal activation. These findings extend the scope of positive effects of acrobic exe
A i and results suggest a strong solid neural basis for the benefits of exercise on the sad emotion inhibition prou.wnk. in healthy women.
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HF &g 4 (ABSTRACT and POSTER)

Extensive research on humans suggests that aerobic exercise is associated with improving neurocognitive
performance, overall physical and psychological health. The present study investigated the effects of
aerobic exercise-related brain activity on sad emotion inhibition processing in 13 healthy women by
using 10-20 system electroencephalography (EEG). Facial emotional Go/NoGo tests were conducted to
examine the variation of frontal inhibition responses for Sad NoGo versus Neutral NoGo trials across
20-min aerobic fitness training sessions. The first test was performed before aerobic exercise (baseline;
first), and the second experiment was performed during absolute rest 30 minutes after the end of exercise
training. The event-related potential (ERP) component N200 (N2) over the anterior frontal region was
analyzed because it often reflects executive cognitive control functions. The main results were that sad
NoGo trials evoked higher N200 amplitude from the FP2 scalp at the baseline (first) than at the second
measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found
significantly increase in after exercise (second) (P < 0.05). There were no differences in behavioral
accuracy rates and N2 amplitudes during neutral conditions throughout the training. Healthy women who
exhibited improving behavior inhibition to sadness cues after exercise, however, also presented a reduced
engagement of right frontal activation. Exercise has been shown to benefit brain function for several
decades. The current EEG study provides the first evidence that aerobic exercises play a critical role in
regulating the neural basis of sad emotion inhibition processing in healthy women.

The impact of Aerobic Exercise on the Sad Emotion Inhibition
in young women: an EEG study

Ren-Jen Hwang '*, Zhan-Xian Guo', L- F Ni !, Yu-Ling Shih?, Yu-Sheun Lee', En-Zi Lin'
! Chang Gung University of Science and Technology (CGUST) , Tao-Yuan, Taiwan
2 Department of Sport Performance, National Taiwan University of Physical Education and Sport

BExercise has drawing enhanced positive emotion while less evidence into the neural substrates via neuroimaging studies. Keeping pace
with the examination of the cognitive influences of acute exercise, we investigated the effects of acrobic exercise-related brain activity on
sad emotion inhibition processing.

w‘““"‘"’""""":"”""""'" BThe emotional Go/NoGo task can serve an effective probe for frontal lobe functions . A facial sad Go/NoGo study was conducted to

Sad NoGo vs. Symbo NoGo trials explore the variation of frontal inhibition responses during aerobic fitness training. The anterior frontal N200 (N2) has been found to reflect
across sercbic fitness training exccutive cognitive control functions which is a negative-going wave that peaks around 200-350ms at post-stimulus.

Material and Methods

B Subjects: Thirteen paid volunteers (13 female), righted-handed, aged 18-22 years (mean 24.4 years) participated in the experiment. They
were recruited via advertisements posted around the university.

I B Procedure and Recording: Each subject underwent EEG recording two times. All participates completed the informed consent process
and were introduced to perform aerobic Fitness- treadmill 20min by consistent speed around with 25.6-28.8mph (16-18km/hr). The first
measurement (1¥) was performed before acrobic exercise (baseline) and the second performed on the 90 min after fitness training

Fig.1.Paradigms of the Sad
emotion versus Neutral
emotion Go/NoGo task

(posttest).
B Task and Stimuli: Subjects were required to complete a sad facial Go/NoGo task which either sponded to a particular emotional facial
S00 v stimmlus cxpression (neutral, fear, and happy: Go trials) or prohibit the response to sadness cxpression (NoGo trials), An emotionally ncutral
duration Go/NoGo task also performed in a different up«.nmuual smu\b (l-igurc l)
W Analysis: For performance analyses. S, Ver. 17.0) for N2 latency and amplitude at
Figure 2. The mean value of N2 Amplitude and Latency for six 19 channel and specific recogmized analysis for ea lsh frontal n.h.umgl (Ppl ‘8) during baseline and 2™ measurements.

Where the analyses of variance yielded significant main effects, successive single mmp.msom using t-tests were calculated.

frontal channels was found that significant amplitude difference

emerged for the sad vs. neutral emotion at Fp2 region

W) Fol [7,.:'. = | 5, Fe2 ) WA significant difference of the mean value of N2 amplitude emerged for the Sad emotion (F =21.397, P < 0.01) during training while did
Saspas] < gt not show in th wotion (F =1.456, P > 0.05) at Fp2 (Figure 2,Table 1). The N2 latency had no differences emerged for the sad

> 0.05) and the Neutral emotion (F =0.15, P > 0.05.A successive comparison with paired t-tests revealed that the

was significantly lower in after acrobic exerc! for the sad condition (1 ==2.396, P < 0.05) (Table 2). The

cantly increase in after exercise (2™) lhul baseline (£ < 0.05) (Table 3).
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Table 1 Repeated ANOVA for acrobic exercise on  Table 2 Pair-+-test for acrobic cxercise on ERP N, Table 3 Pair-r-test for acrobic exercise on the accurscy rate
Sad_and Symbol NoGo in thirteen healthy women  Amplitude for Sad NoGo in thinteen healthy women in sad and Neutral emotion NoGo trials in thirteen
Repeated ANOVA Within Effects healthy women
— Nalue Acrobic Condi  Acrobic
“ £ “ ra === ¥ L co-dnh-zm.\hlm 5y Sig. MNM«- Sb T Sig
‘L <o Sad-Emotion 21397 0.001%* > 2T
Syl Amplitude a S Pre 13 16846 24781 4.5 gocee
R X Symbol-Emotion 1456 0253 Pre 12 -4833 Sad  pt 13 18385 25344 ° o
A ) \‘/,\ : Sad-Emotion 3453 0.09 Sad . oy i e S T YRl e
e : et x\, PRy AIRY  Symbol-Emotion_ 0.150 071 ol LRI bt G TR T T i
- ol g A o w P T )
X S, C W\ W\ /M T ee 0l st pe € Sp< 03 ** p< .01 *** p< 001 TS e pec O] ee T
“\\v o VA p< 0! p Ol w0l p< O s )| P P
v The main results were that sad NoGo trials evoked higher N200 amplitude from the Fp2 scalp at the baseline (first) than at the second
g.” === %5, { -': I measurement (P < 0.05). Conversely, the behavioral accuracy of the sad NoGo trials was found significantly increase in after exercise
g sima)  (second) (P < 0.05). There were no differences in behavioral accuracy rates and N2 amplitudes durin ngulml conditions throughout the
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, also presented a reduced

training. Healthy women who exhibited improving behavior inhibition to sadness cues after exercise, |
yond emotional regulation,

~_A/T-\\ i wfl engagement of right frontal activation. These findings extend the scope of positive effects of acrobic exe
A i and results suggest a strong solid neural basis for the benefits of exercise on the sad emotion inhibition prou.wnk. in healthy women.
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