
meter putt in the control trial (p<.05), mental fatigue showed no effects on putting accuracy or TTP. Keywords: Mental Fatigue, Stroop Test, Recreational Golfers, 
Putting, Golf 
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Singlet oxygen is a type of excited state of molecular oxygen. Previous studies showed inhaling singlet oxygen energy (SOE) increased antioxidant activity and 
decreased heart rate and blood lactate production during exercise. It seemed to produce energy through aerobic pathway during endurance exercise after inhaling SOE. 
However, it is unclear the effects of SOE on athletes engaging in high intensity intermittent exercise.  
PURPOSE: To explore the effect of inhaling SOE on repeated sprints performance in basketball players.  
METHODS: 19 male collegiate basketball players (age:20.5±2yrs, height:181.3±10.2cm, weight:76.9±13.2kg) participated in a single-blinded, randomized crossover 
study using 15×6s all-out repeated sprinting test separated by 20s active recovery on a cycle ergometer. Subjects inhaled either SOE or normal gas for 30 min 
including 10 min warm up before test, with a 7-day washout between conditions. The SOE inhalation rate was 2.5L/min. Blood samples were collected at baseline, 
pre-test and post-test to analyze blood lactate and arterialized venous blood gas. Rate of perceive exertion (RPE) were recorded at the end of the test. Peak power (PP), 
mean power (MP), minimum power (MinP), work done (WD), fatigue index (FI) and decrement score (Sdec) were measured during the test. Data were analyzed using 
repeated measures ANOVA and were presented as mean±SD.  
RESULTS: Blood lactate concentrations (13.6±4.1 vs. 14.7±4 mmol/L, p<0.05) was found lower in the SOE at post-test, which corresponded to the trend of blood 
HCO3

- concentrations (19.4±3 vs. 17.3±3.6 mmol/L, p<0.01), indicating less metabolic waste production. The sprints performance, PP (2851±725 vs. 2675±626 W, 
p<0.05), MP (2306±601 vs. 2169±513 W, p<0.05) and WD (13843±3396 vs. 13081±2986 J, p<0.05) were found higher in the SOE trial during the final 5 sprints. The 
Sdec

 (45.3±12.2 vs. 49.6±11 %, p<0.05) showed lower in SOE trial during the last 5 sprints. In addition, RPE (16.9±1.5 vs. 17.7±1.5, p<0.05) was also found lower in 
the SOE trial.  
CONCLUSIONS: Inhaling SOE prior to repeated bouts of sprint exercise might be beneficial to team sport athletes through maintaining higher power output and 
feeling less fatigue during the later stage of exercise. The underlying mechanism may be explained by the less lactate production during exercise. 
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Facial expressions quantification through surface electromyography (sEMG) have great potential in fatigue evaluation. Yet, this topic has not been widely studied, 
apparently due to a technological gap that does not allow convenient and accurate measurement during exercise. Recently, a new flexible multi-array electrode sensor 
was developed, allowing high-resolution and long-term recording.  
PURPOSE: To use facial electromyography for exploring gender differences in the “expression of effort” during both aerobic and anaerobic exercise.  
METHODS: 11 healthy (age 26±5 y) subjects (6 females) performed an incremental cycling exercise test till exhaustion. A facial sticker, covering the forehead, 
zygomatic, buccal and labial regions by 16 embedded electrodes was used for continuous recording of sEMG. The root mean square (RMS) of the sEMG recorded 
from each electrode was calculated, and then averaged along the test. The RMS was then normalized to resting values. Paired T-tests were used to analyse differences 
in sEMG activity between exercise phases - high and low intensities (HI and LI, respectively). 
RESULTS: Overall, average RMS (obtained from all 16 electrodes) showed a stepwise increase with exercise intensity, reaching a maximal value of 2.4±0.8, vs. 
1.5±0.4 for light intensity (p<0.05). Compared with males, females presented a higher facial muscle activity in low intensity, yet lower activity in high intensity close 
to exhaustion. The non-frowning RMS was lower in females as compared to males at HI (2.1±0.2 and 2.3±0.4, respectively, p<0.005) and higher in females at LI 
(1.6±0.1 and 1.4±0.1, respectively, p<0.005). Similarly, the frowning RMS was higher in females as compared males at LI (1.7±0.1 and 1.4 ±0.1, respectively, 
p<0.005), no significant difference found at HI.  
CONCLUSIONS: Facial muscles’ activity was differently expressed between males and females, and it is intensity dependent. The data allow us to further 
investigate the gender differences in facial muscles activation during exercise and understand "their story". 
The study was partially supported by a grant from Israel Defense Forces (IDF) Medical Corps and Directorate of Defense Research & Development, Israeli Ministry 
of Defense (IMOD DDR&D), and a grant from the Israel Science Foundation (ISF, 1355/17) 
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Detecting physical fatigue can help prevent over-exertion. While physical fatigue is commonly defined at the muscle level, defining systemic fatigue is less clear. 
HRV was shown to be associated with the adaptability of the autonomic nervous system to physical stressors, which could potentially serve as a biomarker of fatigue. 
While prior studies primarily used subjective ratings to assess fatigue, this study incorporated vertical jump height as an objective criterion.  
PURPOSE: (1) Compare HRV data between baseline standing (Stand), baseline walking (PRE), and post-fatigued walking (POST); and (2) identify baseline HRV 
measures that correlate with the total fatiguing time.  
METHODS: 20 subjects (9 F, age: 23.4±5.0 yrs) walked on the treadmill at 1.25 m/s with progressively increased incline. Physical fatigue criteria include: (1) rating 
of perceived exertion > 17/20, (2) 85-90% of maximum predicted heart rate, and (3) vertical jump height reduced by ≥ 20%. Otherwise, another round(s) of treadmill 
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P U R P O S E:  T o e x a mi n e t h e eff e cts of r e c o v er y m et h o ds o n m ot or u nit r e cr uit m e nt of t h e v a st us l at er alis f oll o wi n g f ati g u e.  
M E T H O D S:  Ei g ht p h ysi c all y a cti v e i n di vi d u als ( 2 3. 6 + 3. 5 yrs) r e p ort e d t o t h e l a b t o first c o m pl et e a n i n cr e m e nt al c y cli n g pr ot o c ol t o v oliti o n al f ati g u e, wit h t h e 
hi g h est p o w er o ut p ut a c hi e v e d r e c or d e d a s p e a k p o w er o ut p ut ( P P O). P arti ci p a nts t h e n r et ur n e d t o t h e l a b f or t hr e e m or e s e s si o ns, d uri n g w hi c h t h e y c o m pl et e d a 
c y cli n g pr ot o c ol alt er n ati n g b et w e e n 1 2 5 %  of t h eir P P O f or 3 0 s e c o n ds a n d 5 0 W atts f or 1 0 s e c o n ds u ntil v oliti o n al f ati g u e, f oll o w e d b y o n e of t hr e e r e c o v er y 
pr ot o c ols: c ol d w at er i m m ersi o n ( C WI), p n e u m ati c c o m pr e s si o n b o ots ( P C), a n d f o a m r olli n g ( F O A M). E M G d at a w a s r e c or d e d fr o m t h e v a st us l ater alis ( V L) d uri n g 
m a xi m al v ol u nt ar y is o m etri c c o ntr a cti o ns ( M VI C s) a n d a n al y z e d f or r o ot m e a n s q u ar e ( R M S) b ef or e f ati g u e ( B A S E), i m m e di at el y f oll o wi n g f ati g u e ( P F), 
i m m e di at el y f oll o wi n g e a c h r e c o v er y pr ot o c ol ( P R E C), a n d 2 4 h o urs p ost f ati g u e ( 2 4 H). D ata w a s a n al y z e d usi n g r e p e at e d m e a s ur e s A N O V A.  
R E S U L T S:  A r e c o v er y x ti m e i nt er a cti o n ( F = 3. 8 2 1, p = 0. 0 0 6) w a s o bs er v e d f or R M S of t h e V L. A m ai n eff e ct of ti m e w a s o bs er v e d f or F O A M ( p < 0. 0 0 1), wit h 
si g nifi c a ntl y gr e at er R M S at P F ( 0. 3 6 2 + 0. 0 2 4; p < 0 . 0 0 1), P R E C ( 0. 3 5 8 + 0. 0 2 6; p < 0. 0 0 1), a n d 2 4 H ( 0. 3 4 3 + 0. 0 2 7; p < 0. 0 0 1) c o m p ar e d t o B A S E ( 0. 2 2 7 + 
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