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Improve Your Percentage of Putts At Once! Application of Single
Session Neurofeedback Training in Professional Golfers
Jia-Hao Wu, Tsung-Min Hung
Department of Physical Education, National Taiwan Normal University, Taipei,
Taiwan

Abstract

Sensory-motor rhythm (SMR) activity has been associated with automaticity and
flow in motor execution. According to previous studies, neurofeedback training
(NFT) could be effective in improving sports performance. However, studies have
rarely adequately explored the application of single-session NFT, which is deemed
to carry higher practical value and targeting on professional players. Forty-three
right-handed professional golfers were recruited for this study. A crossover design
and block random assignment were used to determine the order of participation in
neurofeedback training and control conditions. Participants were asked to perform
a 10-foot putt while electroencephalograms (EEGs) were recorded before and after
neurofeedback training. Moreover, several visual analog scales (VAS) were used to
assess attention, perceived control, and relaxation under different conditions in pre-
test and post-test. Paired t-tests were performed to test the differences between
the two scenarios. Results showed that neurofeedback training increased SMR
power (p = 0.011) and improved putting performance (p = 0.006) compared to
control situations. Through the subjective assessment of VAS scales, we also found
that compared with the control condition, the participants significantly reduced
their attention (p < 0.000) and control (p < 0.000) of the motor details, and became
more relaxed after the NFT (p = 0.009). This study broke through gaps in the
previous study, revealing that single-session SMR NFT was effective in enhancing
the control of SMR power and improving putting performance in professional
golfers. Future studies could add a retention test to quantify the length of this
training effect, to provide information for employing this single session NFT in the
field.

Keywords: Golf putting, Sensorimotor rhythm, Neural Feedback Training,
Sport performance, EEG
BEEE | HEERR F|EE ¢ (02)7749-3202 {578 © ernesthungkimo@yahoo.com.tw
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The role of aerobic fitness in moderating the detrimental effect on processing
capacity following maximal exercise
Hao-Lun Ful, Shih-Chun Kao2, Cheng-Ta Yangl,3, & Chun-Hao Wangl,4
1Department of Psychology, National Cheng Kung University, Tainan City, Taiwan
2Department of Health and Kinesiology, Purdue University, West Lafayette, United
States
3Graduate Institute of Mind, Brain, and Consciousness, Taipei Medical University,
Taipei City, Taiwan
4|nstitute of Physical Education, Health and Leisure Studies, National Cheng Kung
University, Tainan City, Taiwan
Abstract

Exercise to exhaustion may induce a transient, detrimental effect on cognitive
functioning. Although aerobic fitness has been considered to play a protective role in
alleviating such cost, there is still lack of supporting evidence. To further address this
issue, this study employed a theory-driven mathematical tool (i.e., System Factorial
Technology) to infer the temporal dynamics of mental processes that underlie
maximal exercise-induced cognitive changes. Sixty healthy young adults were
recruited to perform a go/no-go version of the redundant-target task before and after
a graded exercise until exhaustion (GXT). This exercise protocol can be used to
estimate the participant’s maximal oxygen consumption (VO2max) level. The
participants were divided into the higher-fitness and lower-fitness groups via a
median split based on VO2max. Further, the SFT was applied to calculate one’s
resilience capacity, a measure of processing capacity for the redundant-signal
processing with the presence of distracting information. Results revealed that both
groups exhibited faster overall mean reaction times following the GXT while
maintaining their response accuracy, indicating that maximal exercise induced a
change in processing speed. Interestingly, a significant decrease in resilience capacity
following the GXT was observed only for the lower-fitness group whereas this effect
was not observed for the higher-fitness group, suggesting that the higher-fitness
group was more capable of maintaining their multi-signal processing efficiency after
physical exhaustion. Our findings suggest that the GXT induced a similar change in
the mean measures of task performance across individuals with different levels of
aerobic fitness. Via SFT, our results provided a potential mechanistic explanation for
the moderation effect of aerobic fitness on maximal exercise-induced cognitive
changes. That is, maximal exercise induces a detrimental effect on the multi-signal
processing efficiency of information integration, but a higher level of aerobic fitness is
effective for counteracting the cognitive cost. In conclusion, the present study
highlights the significance of aerobic fitness for those who make multi-signal
decisions in response to intensive physical stress.

Keywords: aerobic fitness, acute exercise, exhaustive exercise, system factorial
technology, processing efficiency
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BARTHRENAERESNHEHRNEFNEEN - AM » HABEEFH
ZRNEREZAE » B HEIERS E KR A B2 - UM
HREEEEFNAREERKEFSENMEERR - BERIL > AR E
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abstract

Sleep is an important component of overall health and wellness
throughout the human lifespan. However, most middle-aged adults
experience high levels of sleep disorders. While a number of studies
have suggested the beneficial effects of exercise on sleep quality,
few studies have examined the effect of multi-component exercise.
The objective of this study was to assess the efficacy of a novel
multi-component exercise on sleep quality in middle-aged adults.
Twenty-four middle-aged adults were randomized to either a multi-
component exercise (MCE) group or a control group for 12 weeks.
The participants in the exercise group attended a 90 minute session
per week. The control group was instructed to maintain their usual
daily physical activities. The primary outcome was measured using
the Pittsburgh Sleep Quality Index (global sleep quality and other
sub-dimensions). The secondary outcome was physical fitness,
including muscular strength and endurance, balance, and flexibility.
The MCE group showed a significant reduction in the PSQI global
mean score (p = .023), sleep disturbances (p =.013), and sleep
efficiency (p =.034). No significant change in the PSQI score was
observed in the control group. The flexibility improved significantly
from baseline in the MCE group (p = .027). The grip strength was
reduced significantly from baseline in the control group (p = .037).
The multi-component exercise was associated with improvements in
sleep quality and physical fithess in middle-aged adults. Further
studies using larger sample sizes and objective measures for sleep
quality, compared with aerobic or resistance training, and including
individuals  with  varying demographic and psychological
characteristics, are needed in order to extend these findings.
Keyword: multi-component exercise; sleep quality; physical
fitness; body composition; middle-aged adults
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